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INFANTILE MORTALITY AND BACTERIOLOGIC INVESTIGA- 
TIONS OF THE EFFECT OF PROLONGED 
LABOR ON THE BABY 

R. Gordon Douglas, M.D., and H. J. Stander, M.D., New York, N, Y. 
(From the Department of Obstetrics and Gynecoloyy, Cornell University Medical 
College and The New York Hospital) 

T he past decade lias witnessed a definite reduction in the maternal 
mortalitj’ rate of the United States and, it may be said, that this 
decrease has been recorded in almost all areas of the country. An 
anal 3 ’'sis of the factors responsible for tliis notewortliy improvement in 
American obstetrics, as applying to the maternal end results, reveals, 
we believe, that more adequate teaching of medical students, better 
hospital training of graduates, and concerted efforts by federal, state, 
county, and city organization.s, both laj’- and professional, are among the 
major causes. Unfortunately, howevei', no comparable reduction in 
fetal or neonatal mortality has been accomplished; perhaps because at- 
tention often has been focused upon the maternal results, almost to the 
exclusion of consideration for the offspring. We ai’e of the opinion 
that the next decade should witne.ss equally concerted efforts, on the 
part of all concerned, to reduce fetal mortality. 

In this paper we shall employ the term “infantile mortality” to in- 
clude all full-term and premature (1,500 to 2,500 Gm.) infants, still- 
born, or dying within fourteen days following birth. During the 
past ten years we have made determined efforts to reduce infantile 
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mortality, and we have investigated the eanse of infant deaths that 
have not been explained b.y trauma, congenital abnormality, aspliyxia, 
maternal disease or some other known cause. j\Iost of the clinical re- 
ports that appear in the literature on tliis subject include a relativel}'- 
large number of infantile deaths that are not adequately explained. 
In 1934 we started taking blood cultures from the heart of stillborn 
infants immediately follonang delivery. As time progi'essed it became 
evident that the great majority of positive blood cultures were in infants 
born following prolonged labor where there was definite clinical evidence 
of intra-partum infection. In the fii’st section of this paper avc shall pre- 
sent a brief summary of our infantile mortality and various associated 
factors. In the second section we shall review a group of babies who 
had positi%^e blood cultures at the time of delivery. 


CLINIC 


PROLONGED LABOR 



PERCENTAGE 


Fig-. 1. 


Material 

In the pei'iod Sept. 1, 1932, to Aug. 1, 1942, there occurred 25,574 
tei-m and premature deliveries in the service of the Lying-in Hospital. 
There were 73 maternal deaths, or a rate of 2.64 per thousand deliveries. 
If matei’nal deatlis of patients admitted post partum and deaths occur- 
ring in the home are omitted, the total number of maternal deaths is 
reduced to 67 and the rate to 2.42 per thousand deliveries. If patients 
dying before deliveiy, abortions, home delivery, and patients admitted 
post partum are excluded, there remain 44 deaths, or an incidence of 
1.59 per thousand deliveries. There were a total of 1,041 (3.77 per 
cent) infantile deaths. The morbidity was 9.73 per cent and the in- 
cidence of puerperal infection 7.57 per cent. 

For reasons previouslj^ stated, our attention has been primarily di- 
rected to the study of prolonged labor, which we arbitraril 3 ^ have defined 
as labor lasting moi’e than 30 hours. Consequentlj^, we analj^zed the 
percentage incidence of. puerperal infection, maternal morbidity, ma- 
ternal mortality and infantile mortality for labors of 30 to 36 hours, 
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37 to 48 hours, 49 to 60 hours, and for labors longer than 60 hours 
where delivery terminated spontaneously as well as by operative means. 
It at once became apparent that there is an increase in all of these fac- 
tors as the duration of labor is increased, but even more marked is the 
difference between the incidence of these various factors between the 
spontaneous and operative' groups. The latter group has an incidence 
of puerperal infection and morbidity mf two to nearly four times that of 
the former, while the number of maternal and infantile deaths is greatly 
increased in the operative group. 



Pig. 2. 


INFANTILE MORTALITY IN PROLONGED LABOR 
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Fig. 3. 


Fig. 1 illustrates graphically the great increase in maternal mortality, 
infantile mortality, puerperal infection, morbidity and the operative 
incidence in prolonged labor as compared to the incidence of these fac- 
tors in the Clinic as a whole. The complications referred to are, in gen- 
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eral, inore^ than twice as frequent in the prolonged labors as compared 
to the incidence in the Clinic as a whole. Fig. 2 shows that the great 
increase in puerperal morbidity is due chiefly 1o a very large increase 
of morbidity in the operative deliveries, while the increase in the spon- 
taneous deliveries is relatively small. From a numerical point of view 
these curves are constructed from data that are quite comparable. The 
dotted line on this chart illustrates the eombincd rate for both the .spon- 
taneous and operative deliveries and demonstrates that the increase is 
caused primarily by the high rate in the operative group. It will be 
noted in general that the increase is not very marked prior to the elapse 
of 48 hours after the onset of labor. A very sudden increase occurred 
in the labors lasting 49 to 60 hours and a still further increase in those 
labors lasting longer than 60 hours. Pig. 3 illustrates the infantile 
mortality in labors lasting longer than 30 hours and the curves are quite 
comparable to those shown in the previous chart; namely, the number 
of infantile deaths in prolonged labors terminated by spontaneous de- 
livery is i-elatively small in labors la.sting up to 48 hours, and this num- 
ber is only slightly increased whore the labors extended up to 60 hours or 
even beyond that period of time. On the other hand, the upper curve 
in this graph shows a marked increase in infantile mortality where labor 
was terminated by operative means in the 30 to 60 hour group, and a 
steady increase in this rale until in the labors extending beyond 60 
hours the mortality rate approaches 30 per cent. Again, the dotted line 
in the middle, which illustrates the infantile mortality in both spon- 
taneous and operative deliveries, shows a definite increase which is 
caused largely by the deaths following operative deliveries. It is only 
fair to state at this point that the unfavorable results following the 
termination of prolonged labor by operative means may have been, in 
very many instances, absolutely necessary and unavoidable. Also, quite 
frequently, the baby was dead at the time the operative procedure was 
undertaken. On the other hand, the data illustrates graphically that 
the results are very much better if labor terminates spontaneously. This 
applies equally to mother and child. Accordingly, it would appear that 
prolonged labor per se should not be an indication for the operative 
termination of any labor. 

A breakdown of the opei'ative deliveries into three groups, namely, 
cesarean section, forceps, and breech, shows tliat in prolonged labor 
the incidence of cesarean section is approximate!}' one-half that of the 
Clinic incidence as a whole. The frequency of forceps operations is 
approximately two and one-half times greater following prolonged labor 
as compared to that in the entire clinic, while the incidence of breech 
extraction is significantly increased. The infantile mortality following 
these three operative procedui-es in prolonged labor reveals a substantial 
increase following all three procedures, most marked in the forceps and 
breech extraction groups. It is significant to note at this time the rela- 
tively high infantile mortality following cesarean section in prolonged 
labors. Such indications for this operative procedure as premature 
separation of the placenta and placenta previa are very infrequently 
encountered in this group and, accordingly, are not the factors that 
would tend to increase the infantile mortality. It is also important to 
note that the mortality following forceps operations is more than four 
times as great where the labor is 60 houi’s or longer as compared to 
labors of 30 to 36 hours. The mortality following breech extraction 
amounts to one-third of all babies delivered by this means where the 
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labor lasts 60 hours or longer. This information is illustrated graph- 
ically in Fig. 4. The curve for cesarean section is omitted because of 
statistical unreliability owing to the small number of cases as compared 
to the relatively large numher terminated by forceps and breech ex- 
traction. 


INCIDENCE OF INFANTILE MORTALITY IN OPERATIVE DELIVERIES 



pjgr. 4 . 


YEARLY INCIDENCE OF PROLONGED LABOR IN TERM DELIVERIES 



Fig. 

With this information at hand, which is quite disturbiug, it becomes 
apparent at this point that Ave are not reviewing our good rasults but 
rather our experiences with some of our most trying obstetric problejus 
\\e Avill now proceed m an attempt to discover whetlier the incidence 
ot prolonged labor is decreasing or increasing and whether the results 
are improving or not hlg. 5 illustrates tlie yearly incidence of pro- 
longed labor in term deliveries during the years from 1932 to 1949 re- 
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spectively. Observations for 1932 and 1942 do not cover the entire year, 
but they are calculated on a percentage b^sis and so are quite compar- 
ab^. It may be seen, then, in Fig, 5 that the number of spontaneous 
and operative deliveries remains essentially the same throughout this 
ten-year period of tirne. The upper and the lower line illustrate the in- 
cidence in the operative and the spontaneous groups individually, and 
the middle curve represents the sum of both. The mean of each of these 
graphs is approximately a horizontal straight line. In otlier words, 
there has been no change during this period of time in the incidence of 
spontaneous or operative deliveries following jn-olonged labor. 


YEARLY INCIDENCE OF INFANTILE MORTALITY IN PROLONGED LABOR 



Fig. C. 


We then investigated the yearly incidence of infantile deaths in term 
deliveries following pi-olonged labor during the same pei’iod of time. 
This information _ is graphically illustrated in Fig. 6. It becomes ap- 
parent that the infantile mortality in spontaneous delivery following 
prolonged labor has remained relatively constant or increased slight^ 
during this entire period of time and, in fact, this data may be expressed 
as a horizontal straight line. This is in marked contrast to the upper 
curve on this chart ■which illustrates the infantile mortality following 
operative delivery. A mean line which represents the approximate 
trend of this curve shows a verj’- definite and progressive decrease from 
1932 to 1942. This decrease is, accordingly, reflected in the combined 
curve represented by the middle dotted line and the decrease here is 
accounted for entirely bj'' the decreased incidence of infantile mortality 
in the operative group. It then becomes evident that while the incidence 
of spontaneous and operative deliveries in prolonged labor remained 
constant, yet the incidence of infantile mortality in operative deliveries 
deei’eased significantly during the same time period. 

In order to find a solution to this problem, we investigated the in- 
cidence of prolonged labor by years according to the duration of labor. 
Interestingly enough, the results of this investigation revealed that there 
was a significant decrease in the operative incidence in labors lasting 30 
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to 36 hours, as shown in Fig. 7, and a comparable' significant increase 
as revealed in Fig. 8 in the operative incidence in the group with labors 
lasting 37 to 48 hours. Fig. 9 illustrates a smaller increase in the num- 
ber of operative deliveries in labors lasting 49 to 60 hours, but no in- 



Fl^r. 7. 


1932-1942 INCIDENCE OF PROLONGED LABOR (37-48 HOURS) 



crease in the labors lasting longer than 60 hours, as is shovm in Fig. 10. 
The interpi'etation of this information is quite interesting and would 
seem to suggest that we have tended to interfere less frequently in label’s 
l^tmg 30 to 36 hours and somewhat more f requentlj* in laboi-s lasting 
o( to 60 hours. Wliat this probablj’^ means in actual practice is that 
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in llie more recent 3 'ears we have not interfered as freqiientlj" in tiie 
labors of 30 to 36 hours where possiblj’^ the cervix was inconipletelj’- 
dilated, but have awaited full or more complete dilatation of the cervix, 
and thej" were then included in the group whose labors lasted from 37 
to 60 hours. 


1932-1942 INCIDENCE OF PROLONGED LABOR <49-60 HOURS) 



Pigr. 0. 



Fig. 10. 

In general, it mai^ be said as a result of studies of these data that 
prolonged labor per se exerts a deleterious effect on both the maternal 
and fetal organisms and the severity of this deleterious effect increased 
progressivelj'- with the duration of labor. AVhere labor is terminated 
operatively there is a superimposed effect caused bj^ the procedure in 
question. 
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In the second section of this contribution we will attempt to find an 
explanation for the increased infantile mortality that is caused bj^ the 
prolonged lalmr itself. All other factors may be wholly or partially 
excluded in this study. Prior to undertaking this investigation in 1934, 
we were impressed with the fact that durmg a prolonged labor the in- 
fant often died in utero A\’'here there was no serious disproportion or 
otlier traumatic factor that might explain the death of the baby. In 
fact, in many instances the syndrome of premature ruptui’e of the mem- 
branes and desultory labor, followed by clinical evidence of infection in 
the vaginal discharge and in many instances an accelerated pulse rate 
and an elevated temperature appeared to be characteristic of this con- 
dition. Under these circumstances we have frequently observed the 
death of the fetus in utero and oftentimes the autopsy failed to reveal 
findings that would adequately explain the fetal death. It was for this 
reason that we decided to take blood cultures immediately following the 
delivery of stillborn infants. The technique employed consisted in 
prepai-ation of tlie skin over the preeordiinn witli iodine and alcohol 
and a sterile needle attached to a 5 e.e. syringe was then inserted di- 
rectly into the heart. It is usually possible to obtain blood or plasma 
in this manner for culture. The blood was inoculated into different 
media and incubated under both aei*obic and anaerobic conditions. The 
subsequent identification of the organism present was carried out by 
recognized bacteriologic procedures. 

We have employed the same technique in studying the blood obtained 
from babies that died following labors where there was an obvious cause 
for death, such as intracranial hemorrhage, congenital abnormality, 
asphyxia, et cetera, and this material serves as a control. It will not 
be detailed at this time other than to state that in the great majority 
of instances the cultures were sterile. We investigated a total of 140 
babies where the blood cultures were negative and all available data 
indicate that there was usually some perfectly obvious cause of death. 
There was a total of 225 babies so studied and the blood cultures were 
positive for one or more organisms in 85 instances. Tables I to XI 
have reference only to this latter group. 

Table I shows that of the 85 who had positive blood cultures, 83 of 
the infants Avere stillborn or deadborn, one Avas a neonatal death that 
occurred approximately 24 hours after delivery, and the other infant 
remained aliA^e. A culture from this particular baby AVas obtamed from 
the cord blood. In the second section of this table, it is seen that a defi- 
nite iutra-partum fever Avas present during the course of labor in 59 of 
the 85 mothers. In 26 there Avas no fcA'cr, but in many instances the 
vaginal .secretions gave definite evidence of an intraovular intra-partum 
infection. The seriousness of this complication is illusti-ated by the fact 

Table I 

L Total number of babic.s xvitli po.sitive blood culture So 
S.S stillborn or deadborn 
1 neonatal death 
1 living 

2. Number of motlier.s with intra-partum fever; 

20 none 
3 low grade 
•AO febrile 

.1. Maternal deaths •• 
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that there were three maternal deaths in this group of patients, two of 
them caused solely fulminating infections, while in the third pa- 
tient the cause of death was not so clear. In Tabic II it is seen that the 
fetal heart stopped just prior to, during, or immediately following de- 
livery on 20 occasions. In 16 instances the fetal heart stopped during 
pregnancy at various periods of time prior to the onset of labor, while 
in 47 instances the fetal heart stopped during the course of labor with- 
out apparent cause at an average time of seventeen and one-half hours 
before delivery. 

Table II 


a. Number fetal heart stopped during delivery 20 

b. Number fetal heart stopped during pregnancy, 

i.e., before onset of labor IG 

c. Netal heart stopped an average of IZt-j hour.s before 

delivei-j' where the fetal heart was lost during labor 47 


The question immediately arises as to whether there were any clinical 
factors that might explain these deaths. Table III illustrates such 
factors as might have been eon.sidered, but it is a])parent that they were 
not necessarily related to the actual cause of the death of the baby. 
It is significant to note that no clinical cause could be found in 74 cases. 
It is quite possible that in the two instances of placenta previa and 
premature separation these factors ma}' have been entirely, or at least 

Table III. Suggested Clinical Causes oi-' Death 



NO. CASES 

PER CENT 

Cord around neck 

4 

4.7 

Toxemia 

2 

2.4 

Placenta previa 

2 

2.4 

Premature separation of placenta 

2 

2.4 

*Unknown 

74 

87.1 

Living 

1 

1.2 

Total 

85 



*Intz’apartum infection. 


in part, responsible for the death of four babies. Table IV illustrates 
the method of delivery in this group of infants, and it is seen that ap- 
proximately one-third delivered spontaneously, while in two-thirds op- 
erative measures were employed. Approximately 25 per cent of the 
total group were delivered bj^ means of forceps, 15 per cent by craniot- 
omy, and 17 per cent by breech extraction. It must be recalled at this 
time, as was illustrated in Table II, that in 63 of the 85 babies involved 
the fetal heart had stopped prior to the actual delivery. Table V illus- 

Table IV. Method op Delivery 



KO. CASES 

PEi: CENT 

Spontaneous 

30 

35.3 

Operative 

55 

64.7 

Forceps 

21 

24.7 

Craniotomy (vertex) 

13 

15.3 

Voorhees bag, spont. 

4 

4.7 

Breeclr extraction 

15 

17.6 

(preceded by bag, 6) 
Version and extraction 

1 

1.2 

Cesarean section (Porro) 

1 

1.2 
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trates the duration of labor and the length of time the membranes were 
ruptured prior to the time of delivery. It may be seen that in 26 cases 
the duration of labor was not prolonged, and in most instances in this 
group the fetal heart stopped prior to the onset of labor. On the other 
hand, in 58 cases, labor was of more than 30 hours’ duration, the aver- 
age being a little over 62 hours, and Ihe membranes were ruptured an 
average of 63 hours before delivery. The table also shows the number 
of instances where the labor was 30 lo 36 hours, 37 to 48 hours, 49 to 60, 
and 60 plus hours. 

Table V. Duuation op Labor and Length op Time Membranes Ruptured Prior 

TO Delivery 


NO. OP CASES 

; DiniATjON OF TiAROli 
IN HOURS 

.WKKAGK LENGTH 

OK LABOR 

average no. hours 

MEMBRANES RUPTURED 
PRIOR TO DELIVERY 

26 

0-29 

12.7 

28.4 

10 


33.2 

53.7 

10 

37-48 

40.6 

46.8 

13 

49-60 

54.5 

56.5 

2o 

60 -t- 

86.7 

76.8 

58 

30-1 

62.3 

63.0 

84 

1 0-60-1 

47.0 

52.8 


Table VI illustrates the autopsy findings. It is seen that an autopsy 
was performed on all infants excepting 12. As Avas previously shown 
in Table II, the fetal heart stopped during pregnancy and prior to labor 
in 16 cases, and an average of 17V2 hours before delivery on 47 occa- 
sions. Accordingly, tlie number of babies that Avere hopelessl}’- macerated 
as far as the possibility of studying cellular pathology is concenied is 
relatively large. In approximately one-third of tliese babies no finding 

Table VI. Autopsy Findings 



NO. CASES 

PER CENT 

Maceration 

28 

32.9 

Not macerated, no cause 

4 

4.7 

Petechial hemorrhages 

22 

25.9 

Pneumonia 

13 

15.3 

Aspirated material in lungs 

2 

2.4 

*Other 

4 

4.7 

No autopsy 

12 

14.2 

Total 

85 



‘Prematurity, congenital abnormality, etc. 


other than maceration could be determined. It may have been in many 
of these instances that some significant change might have been discoA^- 
ered had it not been for the extenswe maceration. In a considerable 
number of infants that shoAved petechial hemorrhage, fairly extensive 
maceration Avas also present. Furthermore, this condition is frequently 
encountered Aidiere babies die from asphyxia. The number of infants 
that actually had a definite pneumonitis Avas only 15 per cent, although 
it is quite possible that the incidence of this finding might haAm been 
considerably raised had it not been for the extensive maceration that 
Avas so frequently present. Interestingly enough, there Avas onlv one 
congenital abnormality that might have been responsible for the fetal 
death in the entire group. 
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The results of the liistologie examiiiation of the placenta is illustrated 
in Table VII. In over half of the placentas there was definite evidence 
of an acute and active infection. The placenta was normal in 17 per 
cent of instances, and in 12 per cent maceration was quite extensive. 
In five cases no sections were studied microscopically. The other find- 
ings in this table appear to have no practical bearing on the subject in 

Tadi.r VII. Hi.STor.ooic Exa.aiixatio.v of Pi.ack.n-ta 


NiT.\tuiai per cent 


Placentitis 

*14 

01.7() 

Normal 

ir, 

17..o3 

Maceration 

to 

lLfi.7 

No .section 

0 

.5.88 

Degeneration 

/) 

.5.88 

Rctroplacental hematoma 

2 

2,4 

Other (prematurity, syphilis, etc.) 

‘1 

4.7 

Total 

So 



question. Table VITI illustrates the results of cnlture.s, and it is .seen 
that in 66 instances a single organi.sm only was recovered from the blood 
of the infant. The predominant organism was an anaerobic strepto- 
coccus. In 19 instances more than one organi.sm was i.solated, and again, 
the frequency of the finding of anaerobic streptococci is apparent. It 
is important to note that a careful study of all of fhc.se organisms re- 
veals their similarity to strains that may be isolated from the vagina 
at the onset of, or during, labor. The important exceptions are the pres- 
ence of the colon bacillu.s, Siaphi/lococniM anrevs, II. influenza, and 
Bacilhix protens. An analysis of the circumstances where these or- 
ganisms were recovei-cd revealed either repeated vaginal examinations, 

Tadee tHII. EE.sri-T.s of Cu.tcres of Heart Br.oon 



cases 

PER CENT 

Single Infection 

Anaerobic .streptococci 

25 

2.0.4 

Diphtheroids, aerobic + anaerobic 

9 

30.6 

Streptococcus viridans 

8 

9.4 

Aerobic nonhemolytic streptococcus 

7 

S.l 

Staph, albus 

6 

7.1 

B. coli 

5 

,5.9 

Hemolytic streptococcus (alpha prime) 

O 

.5.5 

Anaerobic staph. 

2 

2.4 

Staph, aureus 

1 

1.2 


66 



Mixed Infeciion 


Anaerobic strept. + B. coli 

.3 

3.5 

Anaerobic strept. + diphtheroids 

.3 

3.5 

Anaerobic strept. + B. coli + S. albus 

2 

2.4 

Anaerobic strept. + Strept. viridans 

2 

2.4 

Other 

9 

10,6 

(combinations of two or more of the 

— 


following organisms: 

Aerobic nonhemolytic strept., B. pro- 
teus, diphtheroids, Strept. viridans, 

19 


anaerobic strept., unidentified gram- 
negative bacillus, S. albus, H. influenza, 

B. coli, anaerobic staphylococcus) 
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difficult operative procedures or maternal systemic infections that read- 
il}* account for the presence of these organisms in the blood of the in- 


Tabi-e IX. Eesuets of Cultures of Heart Blood Incidence of Individual 

Organisms 


r — ^ — :: = — 

NO. 

PER CENT 

Anaerobic streptococci 

41 

48.2 

Diphtheroids 

13 

lo.3 

Streptococcus viridans 

13 

15.3 

Staph, aihus 

11 

12.9 

Aerobic nonhemolytic streptococcus 

9 

10.6 

B. coli 

11 

12.9 

Anaerobic staphylococci 

3 

3.5 

Hemolytic streptococcus 

3 

3.5 

Anaerobic gram-negatiye bacilli 

2 

2.4 

E. iniluenzae 

1 

1.2 

Staph, atircus 

1 

1.2 


fant. Table IX shows the frequency wdth v/hich individual organisms 
were found. The percentage incidence in this group will considerably 
exceed 100, because, as was illustrated in Table VIII, two or more or- 
ganisms were isolated on 19 occasions. The data indicate that the 
anaerobic streptococcus is by far the most important organism concerned. 
It is our belief that in the circumstances under review these organisms 
are all potentially pathogenic with the po.ssible exception of the Staphylo- 
coccus albus. It was recovered alone in culture on only six occasions, 
and accordingly, it is our impression that the great majority of these 
babies actually had a pathogenic organism present in their blood at the 
time of delivery. 

In a considerable number of instances (47) .specimens of uterine 
lochia obtained post partum were studied baeteriologically and Table X 

Table X. Organisms Found in Both Cultures, Lochia and Heart Blood 

_ 


Anaerobic .streptococcus 20 

Strept. viridans 9 

Aerobic nonhemolytic streptococcus 8 

B. coli 5 

Alpha prime streptococcus (hemolytic) 3 

Anaerobic staphylococcus 2 

H. influensa 1 

Staph, alhxis 1 


illustrates the organisms that were found in both cultures, namely, the 
heart blood of the child and the uterine lochia. Again, the anaerobic 
streptococcus plays the most significant role. The importance of the 
lower genital tract as a source of infection, namely, in causing first an 
intra-partum maternal infection and then an infection of the baby is 
obvious. Table XI illustrates the number of times thei*e was a definite 
correlation of one or more organisms found in the heart blood and the 

Table XI. Correlation of One or More Organisms Found nj Heart Blood and 

THE Uterine Lociha 

Uterine lochia not studied baeteriologically .S8 

Cases where uterine lochia was studied 47 

Correlation 40 

No correlation 7 
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uterine lochia. In 38 instances it was found tliat the uterine lochia was 
not studied bacteriologicallj’’ and, aecordinglj’', no correlation was pos- 
sible. In the remaining 47 cases -wliore a correlation was possible, it is 
seen to be present in 40 occasions and absent in only seven. 

Discussion 

Infantile mortality lias shown no appreciable or significant reduction 
during the 23ast ten years, such as lia.s been accomplished in the ma- 
ternal mortality rate throughout this country. Tlie uncorrected in- 
fantile mortality rate in our clinic remains between 3 and 4 per cent. 
Prolonged labor, occurring in 9 jier cent of our jiatients, plays a major 
role in this high death' rate. 

When prolonged labor terminales si)ontaneoii.sly, tlie incidence of 
puerperal infection is 9.01, 10.59, 13,11, and 11.70 per cent for the 
periods of duration of prolonged labor of 30 to 36, 37 to 48, 49 to 
60, and 61 or more hours, respectively. The comparable incidences of 
morbidity for thc.se periods are 11.70, 13.90, 15.30, and 14.89 per cent, 
respectiveljL On the other hand, when prolonged labor is terminated 
by operative means, the incidence of both puerperal infection and mor- 
bidity is doubled or trebled, the former being 20.57, 22.65, 32.82, 
and 43.00 per cent and the latter 23.43, 24.47, 35.90, and 47.50 per cent 
for each of the four periods of duration described above, respectively. 

For these four periods of duration of prolonged labor, the infantile 
mortality rate in spontaneous delivery is 2.05, 2.86, 5.46, and 8.36 per 
cent, respectively; while in operative delivery tlie rate is 8,33, 12.68, 
16.92, and 29.50 per cent, respectively. 

The incidence of forceps delivery in prolonged labor is 35.51 per cent 
(compared to our total incidence of 14.94 per cent) with an infantile 
mortality of 10.88 per cent as compared with an infantile moi'tality 
rate in forceps delivery for the whole Clinic of 4.85 per cent. Breech 
extraction and cesarean section reveal equally unsatisfactory infantile 
mortality rates in the prolonged labor group, the former with 22.46 
per cent (Clinic 13.47 per cent) and the latter 12.90 per cent (Clinic 
9.8 per cent). An analysis of these unsatisfactory fetal results on the 
basis of the four periods of duration of prolonged labor (30-36, 37-48, 
49-60, and 61 plus hours) shows that in forceps deliveiy the infantile 
death rate is 5.59, 9.23, 10.69, and 23.89 per cent, while in breech extrac- 
tion the rate is 16.66, 21.56, 33.33, and 33.33 per cent for each of the 
periods, respectiveljL 

A further analysis of our results in prolonged labor showed an ap- 
preciable decrease in the infantile mortality following operative delivery. 
The only explanation for this reduction appears to be the fact that we 
have tended to interfere less frequently in labors of 30 to 36 hours and 
slightly more fi’equently in those lasting 37 to 60 hours. 

It is our feeling that the evidence presented strongly suggests the 
fact that organisms present in the vagina at the onset of labor become 
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invasive and patliogenic diu’ing tiie course of labor. Various reasons 
have been advanced by different investigators to explain this phenom- 
enon. It is not our purpose, however, at this time to discuss this par- 
ticular question. If other organisms are introduced into the vagina 
during the course of labor they also may play a role in the develop- 
ment of intra-partum infection. The rapidity with which this infection 
develops is greatly enhanced by early rupture of the membranes. At 
the same time, these studies indicate that the apparent intact membranes 
do not constitute an impassable barrier to such microorganisms as have 



Fig. 11. 


been discussed. The most frequent site of infection is first intraovular, 
then the fetal membranes, the placenta, and the maternal tissues. It 
appears probable that if the placenta is situated high in the fundus that 
it is most likely to be uivolved late in comparison ivith the placenta that 
is situated nearer the cervix. It would appear quite possible for these 
organisms to pass from the maternal portion of the placenta to the fetal 
circulation and thence to the baby. Another apparently common method 
of fetal invasion is the direct extension through the respiratory passages 
to the lungs where a pneumonitis develops. A third and long recognized 
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possible iiiecliaiiism is illustrated in several of our patients where there 
was a maternal blood stream iiifeelion. Such an infection maj' extend 
from the maternal to the fetal blood through the medium of the jila- 
centa. 

An analysis of the autopsy findings reveals that there was definite 
pathologic evidence of infection present in only about one-fifth of these 
babies. We are not prepared to state that the sejiticcmia that we have 
reported or the mere prc.sence of organisms in the blood stream was 
definitely responsible for the death of the baby. However, on the other 
hand, if there was no obvious clinical cause of death and a definite bac- 
teriemia was present, it would .seem to suggest that the infection was at 
least the only possible etiologic factor known. Negative autop.sy find- 
ings, especially in macerated infants, do not ]n'eclude tlie possibility 
of an extensive infection, as is illustrated in the following two ca.scs. 



Fiff. 12. 


Fig. 11 is from an untouched roentgenogram taken shortly after the 
birth of a baby delivered following a labor of 105 lioui's where the mem- 
branes had ruptured prematurely. The fetal heart stopped tiventy-four 
hours before delivery which was effected by an easy low forceps. The 
eulture of the heart blood revealed an anaerobic nonhemolytic strepto- 
coccus and diphtheroids. The uterine lochia contained an anaerobic 
nonhemolytic streptococcus and B. coli. No cause of death or significant 
pathology was found at autoiisy. The gas present in the intestines, 
heart, abdominal aorta, and in the large vessels of tlie e.xtremities has 
undoubtedly been caused by the metabolism of tlie organisms present. 
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Fig. 12 was made from the film of a baby dying nine hours before de- 
livery which terminated spontaneously following a sixty-five-hour labor 
where the membranes ruptured prematurely. Both uterine lochia and 
heart blood revealed an anaerobic nonhemolytic streptococcus on cul- 
ture. Again, the autopsy findings were not significant excepting for 
extensive maceration, Avhile the film reveals gas iii the lungs, intestines, 
and large vessels. The evidence here adduced, of coiirse, does not neces- 
sarily mean that the infection was acquired before the death of the baby. 
All or some of the gas formation may have developed in utero after the 
death of the baby. 

When one attempts to rationalize tlie management of obstetric pa- 
tients from the point of view of obviating this unfortunate possibility, 
it at once becomes evident that the most important single factor is to pre- 
vent prolonged labor. Unfortunately, our foi'esight on this subject is 
at times worth but little, while often in retrospect we wish that our 
management had been different. AVe recognize that infection starts 
coincidentally with every labor, that the rapidity with which it develops 
is enhanced if the membranes are ruptured. Tn the great majority of 
instances labor is terminated prior to clinical evidence of infection. 
However, approximately 9 per cent of labors are prolonged; and as 
soon as this complication is encountered the development of clinical 
intrapartum infection becomes a real possibility, and the unfavorable 
effects will Im encountered in babies with increasing frequenc}'- as the 
duration of labo\’ is extended. Unfortunately, the means at our dis- 
posal of predicting a long labor are not veiw reliable. Again, our 
methods of improving the quality of labor and shortening its duration 
are often not very effective. Medicinal stimulation, such as castor oil 
and quinine, may be of some help. Pli.vsical stimulation, such as hot 
enemas, hot drinks, massage of the fundus, et cetera, are at times help- 
ful, but cannot always be relied upon. The use of oxytocics is usually 
not indicated. At times, good results have followed the employment 
of intranasal pituitary extract following the so-called medical induction, 
and possibly on rare occasions the same may be said of very small doses 
of the same drug injected intramuscularly where the patient is under 
the closest oliservation and supervision. 

Another approach to this problem that certainly should be consid- 
ered at this time would he the use of a sulfonamide drug during the 
course of prolonged labors. AVe have had the opportunity of studying 
some patients in this manner and, in general, our experience indicates 
that the drug is of little or no value if it is not employed until after the 
development of fever and a purulent vaginal discharge. On the other 
hand, we have observed a beneficial effect where the medication was given 
somewhat earlier in prolonged labors. It is necessary in such instances 
to make every effort to improve the quality of labor at the same time. 
The sulfonamide drug that we prefer at this time is sulfadiazine. It is 
imperative in patients wlio are receiving this compound that an adequate 
urinary output bo maintained. Accordingly, it becomes most important 
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that accurate records of t]ie uriiiaiy output be kept, and intravenous 
glucose should be employed if it is not adequate. An optimum output 
should be at least 50 and preferably 75 c.c. per hour. Recent evidence 
indicates that crystallization of tlio drug in the urinary tract ma}^ be 
avoided if sodium bicarbonate in large doses (4 Gm. every 4 hours) is 
administered at the same time. At times this latter medication may be 
contraindicated because of a toxemia and associated water retention. 

It is our feeling that these considerations should be carefully evalu- 
ated before prematurelj^ terminating a prolonged labor. It is difficult 
to know in any given case when infection is present in the baby. For 
reasons poorl.y understood fetal death may occur in some instances after 
40 hours of labor, while in others it does not occur after the lapse of 100 
hours under comparable conditions. Again, while the fetal death may 
be preceded by a rapid rate of the baby’s lieart, tliis is not always tlie 
case and the death in utero occurs without any prodromal signs. Radical 
procedures aimed at delivery before complete dilatation of the cervix 
so often result in extensive maternal trauma, causing blood loss and 
shock, spreading infection, and maj- in no way be compensated for by 
the birth of a living ba]).y, because so often the baliies are already in- 
fected and may die at the time of deliveiy or shortlj^ thereafter. It 
maj'- be that the presence of the fetal bacleriemia explains the long recog- 
nized clinical fact that babies delivered following prolonged labor with- 
stand any operative procedure very poorly. This all implies that if at 
all possible such labors should be terminated spontaneously. There will 
be many instances when this is impossible, but it would appear that we 
are not justified in undertaking relatively radical operative procedures 
where the main indication is the hope of obtaining a living baby. By 
adherence to this principle we will continue to lose some babies as a 
result of intra-partum infection and the subsequent fetal bacteriemia, 
but we will not traumatize the mother and produce a state of shock 
and end up with a stillborn infant. We do not imply by these state- 
ments that there are not occasions -when expert obstetric judgment and 
skill may be applied and labor terminated operativelj^ with a happj^ 
outcome for both the mother and infant. 

Conclusions ^ 

1. The incidence of puerperal infection, total morbidity, maternal and 
infantile mortality increases progressively with the duration of labor, 
and in prolonged labor all are much increased ivhen labor is terminated 
by operative means as compared to spontaneous deliveiy. 

2. The incidence of prolonged labor has remained unchanged during 
the past ten years in the New York Lying-in Hospital. 

3. Infantile mortality following prolonged labor has decreased stead- 
ily during the past decade. This decrease has been effected largely 
through a decreased rate following operative delivery. 
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4. The incidence of operative delivery following labor of 30 to 36 
hours has decreased, while there has been an increase in operative de- 
liver}’’ following labor of 37 to 60 hours. There has been no change in 
labors lasting more than 60 hours. 

5. A fetal bacteriemia was found in 85 stillborn infants, most of 
whom Avere born folloAving prolonged labor with intrapartum infection. 

6. In the majority of these infants there was no pathologic lesion to 
explain the death, and the idea, is advanced that infection may have been 
responsible. 

7. The origin of the intra-partum infection was for the most part 
autogenous (from the maternal genital ti’aet) and subsequently extended 
to the baby by various routes. 

8. The anaerobic streptococcus (including facultative strains) Avas the 
most common organism found in the infant. 

9. Efforts should be directed toAvard improving the character of con- 
tractions in desultory laliors Avith a vieAv to shortening the total dura- 
tion of labor. 

10. In general, operative procedures aimed at delivery folloAving pro- 
longed labor give poor results. The best results, on the other hand, 
folloAv spontaneous delivery. 

11. Our recent but, as yet, limited experience indicates that sulfa- 
diazine may prevent, to some extent at least, the development of intra- 
partum infection if employed relatively early in prolonged labor. On 
the other hand, if it is employed after the frank development of intra- 
partum infection, it has little or no therapeutic effect. 


A FURTHER CONTRIBUTION TO THE SYNDROME OF 
FIBROMA OF THE OVARY WITH FLUID IN THE 
ABDOMEN AND CHEST, MEIGS’ SYNDROME* 

Joe V. Meigs, M.D., S. H. Armstrong, M.D., and 
H. H. Hamilton, M.D., Boston, Mass. 

(From the Vincent Memorial Hospital, the Gynecological Service of the Massachusetts 
General Hospital, The Department of Physical Chemistry, Harvard Medical 
School, and The Jordan Hospital, Plymouth, Mass.) 

I N 1937 in the American Journ.al op Obstetrics .and Gynecology, 
Meigs and Cass^ presented the histories of four patients aa’Iio had 
ascites and hydrothorax associated Avith fibroma of the ovary and re- 
lieved of their serous fluids by remoA’’al of the tumor. No reasons Avmre 
found that adequately explained the phenomenon. In the years fol- 
lowing the first presentation of this syndrome, other eases Avere re- 
ported and brought to the authors’ attention, so that in 1939 in the 
Annals of Surgery' 15 cases AA'ere summarized. Later, in 1940, in an 

uarTl2®'^10^^3 ' a meeting of the New York Ob.^tctrical Society. Jan- 
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article in Frank Howard Lahcy’s Biriiidci]/ Yohnne," tlie total was 
brought to IS. The prc.sent report increases the niimliei' of authentic 
cases to 27. Jt is obvious therefore lliat tliis .syndrome is of con.sider- 
able importance, for some patients have died witliout proper surgical 
relief and some who were doomed because of considered inoperable 
malignancy arc now well. In 1941 the senior author (J. V. SI.) oper- 
ated upon two patients and hi.s a.s.sociate, Fangdon Parsons, operated 
upon another (Ritvo’.s') on hi.s .service at the Pondville ITo.spital. Thus 
the oecuri'ence of three le.sions of this type in one year demonstrates 
effectively that it must ahvays be considered in a differential diagnosis 
of abdominal and chest tluid. J. V. Breen and T. H. XelligaiP” have 
kindly allowed us to include in the .synojises the hi.story of their 
patient operated upon in the “Hou.se of IMerey Ho.spital,’’ Pittsfield, 
Mass., on Xov. 15. 1940. and not as yet j-ejiorted. In 1937 Jluriel B. 
Mcllrath''’ ® stimulated further inve.sligation into the literature which 
resulted in the addition of two discs to the total, and again in June, 
1942, she located a I'ciiorl by Lawson Tail in which he advocated ex- 
ploring patients with abdominal and chest tluid for he eonsidei’ed that 
this combination did not always mean cancer. Thus the old adage is 
proved that “there is nothing new under the sun.” Lawson Tait's” 
discussion, somewhat abbreviated, is quoted below; 

“L. T., .single, aged 36. was .sent to me by Dr. Brown of Tintern in 
Januaiy, 1890, with a large abdominal swelling. . . . About June, 1889, 
her abdomen was noticed to be enlarged. This .steadily increased, very 
rapidly during December, 1889. 

“For a month before admission she had severe cough, shortness of 
breath, and night sweats, with profuse expectoration of much black- 
colored stuff. 

“Condition on admission (January, 1890) — body generally emaciated, 
abdomen greatly enlarged. She bi’oathed rapidly and with difliculty. 
On examining the chest the left side was absolutely dull nearly up to 
the clavicle. There was no vocal fi'cmilus oi‘ vocal resonance, the inter- 
costal spaces Avere inci'eased and bulged, the left side of the chest 
moved but slightly during respiration, and the heart Avas displaced to 
the I’ight. There Avas evident hydrothorax of the left side. 

“On examining the abdomen . . . there Avas all the physical signs of 
ascitic effusion free in the peritoneal cavity. In addition there could 
lie felt on deep pressure through the fluid a large rounded solid tumor, 
apparentlj^ moored in the peh-is and floating freelj" in the ascitic fluid. 
As the breathing Avas much distressed the left pleural caA’ity Avas aspi- 
rated, and ninety-five ounces of blood-stained serum remoA'ed. A feAv 
days after the tapping of the left side fluid Avas discovered in the right 
pleura and Avas similarly remoAmd. It contained a quantity of blood. 
The diagnosis of malignant disease of the peritoneum AAuth secondary 
infection of the pleural surfaces Avas made. I declined to operate on 
the abdominal tumor, and the patient returned home to die. 

“About a fortnight after returning home her left pleura Avas again 
tapped, and eighty ounces of pale yelloAvish fluid remoA'ed. In Febru- 
ary, 1890 the abdomen Avas tapped, and eleven quarts of pale yelloAv 
thin ascitic fluid reraoA^ed. Pi-om this time until February, 1891 her 
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abdomen was tapped over thirty times, from eight to fourteen quarts 
of thin clear yellowish fluid being removed at each operation. She was 
last tapped on February 28, 1891 when eleven and a half quarts were 
removed. The pleural effusions did not recur. The patient Avas read- 
mitted on March 4, 1891 ; she Avas then in much better health. She had 
no pulmonary symiAtoms, and she Avas not so emaciated. The pleural 
effusion had not reappeared since the last thoracentesis in January, 
1890. 

“On examination there Avas an impaired percussion note OA'er the 
base of the left lung behind, and distant breath-sounds. The abdomen 
Avas distended Avith free ascitic fluid, floating in Avhich could be felt 
the solid tumor before described. 

“There Avas no edema of the legs and no albumin in the urine. 

“Operation on IMareh 5th, 1891 — I opened the abdomen by short Amr- 
tical incision in the midline. As soon as the peritoneal eaAuty Avas 
reached a large quantity of ascitic fluid escaped. The tumor Avas noAv 
discoA’^ered to be a large solid groAAfl.h of the right OAmry. It was quite 
free from adhesions save to the OAmry of the other side. The tumor 
Avas delhmred through the opening, and the pedicle transfixed and tied. 
The ovary of the other side Avas so adherent that it Avas removed. The 
tumor AAms noAV cut aAvay, a glass drainage-tube inseiTed, and the AAmund 
closed. About the fifteenth daj’’ her eA^ening temperature began to rise, 
and she had pain in the back and pelvis. On examination a tense 
rounded fluctuating sAvelling AAms discovered behind the uterus. On the 
tAventieth day this aa’hs aspirated per vaginam, and tAvelve ounces of 
thick offensive gi'umous pus remoA^ed. It Avas aspirated again on the 
tAventy-sixth day AA'hen five ounces of pus Avere removed. Three days 
later the pus again accumulated. This time, hoAvever, it burst into the 
vagina spontaneously, and continued to discharge for about a Aveek. 
After this her recovery Avas uninterrupted but sIoav. 

“The tumor Aveighed 2 pounds 2 ounces. It Avas nearly globular in 
form and quite solid. Attached to it Avere the OA'ary of the other side 
and the Fallopian tube of its OAvn side. Microscopic examination 
shoAved it to be a fibroma. On its free surface Avere a fcAV small cysts 
containing clear fluid. 

“The lesion in this case is, in my opinion, a very valuable indication 
that no set of conditions in the abdomen, hoAvever apparentlj'' unfaAmr- 
able, ai'e sufficient to .justify us in an absolutely unfavorable condem- 
nation in any particular case. Looking back upon my experience of 
pleural effusion as complicated by abdominal disease, AAdiich T haA'e 
said probably gives the someAA’hat insignificant nuAAiber of tAA'enty eases 
out of more than three thousand, I think that probalily my general 
impi'ession tiiat it is a very fatal complication, especially AA'hen the 
fluid is of a bloody character is correct; and if half of the cases had 
been submitted to abdominal section, simply for the purpose of ex- 
ploration and removing the bulk of fluid, the likelihood is not great 
that permanent benefit Avould have accrued in many of them; but if 
one of the lives had been saved by the discovery of a mistake, I think 
it AA'ould have quite justified the perfoj-mance of the incision in all the 
rest for under such circumstances the mere opening of the abdomen 
has risk very little, if any, greater than the process of tapping, A\diich 
has to be employed for the purpose of giving the patient relief. Tap- 
ping. hoAvever, has the disadvantage that it leaA'es the condition of 
diagnosis quite as imperfect as it AA-as before the operation, and I have 
never in a single instance seen anything like a curative effect fi-om the 
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process of tapping in the abdomen. Even in the successful case I have 
given in detail, tapping of the pleura did not seem to have the con- 
trolling influence of preventing further secretion ; whilst in the abdo- 
men it has no curative influence at all, having had to be repeated over 
thirty times. The striking results obtained in this ease by the correc- 
tion of my initial mistake iiave gone a long way to eonfli’m me in the 
advisability of extending the principles of exploratoiy and confirmatory 
incisions in the abdominal disease to an almost universal application.” 

The senior author’s new eases and those reported in the literature 
since his last presentation give the usual history and have the same 
physical findings, dyspnea, abdominal pain, and an abdominal tumor. 
New suggestions have been made to explain the fluid but nothing of 
any real value has been suggested. We do not know why there is fluid 
in the abdomen. In Case 25 (M. R.), the peritoneum in the region of 
the tumor was definitely inflamed and covered with fibrin so it is pos- 
sible to assume that the fluid maj"- be an inflammatory exudate, but 
this is not probable for other patients have not had any signs of in- 
flammation in their peritoneal cavities. Twists of the tumors are rare, 
and adhesions are not common. It must be admitted that there is no 
explanation at the present time, but a letter from Dr. Thomas S. CuUen 
written after reading the 1940 article in Dr. Lahey's Volume is of great 
interest. Dr. Cullen has an explanation and to date it is more satis- 
factory than any other, but probably it will in the end be proved as 
not correct. Below is a slightly modified copy of his letter : 

“I am not at all surprised that you have long wondered as to what 
caused the accumulation of the abdominal fluid, particularly as micro- 
scopic sections invariably shoiv an intact surface to the tumor and no 
evidence whatever of small round cell or polymorphonuclear infiltra- 
tion. One gathers no clue whatever from the microscopic examination. 

“In the early 90 ’s Dr. Osier saw a patient who had been all over 
Europe and who had been tapped many times. He sent her to Dr. 
Howard A. Kelly and he remo'^'ud a fibroma of the ovarj’- and also a 
large quantity of abdominal fluid. 

“Early in 1897, when resident on Dr. Kelly’s staff, I operated on a 
patient with a solid ovarian tumor and much free abdominal fluid. 

“You will note that prior to my operation 23 gallons of fluid had 
been dra%vn off from the abdomen in a little over two months. 

“The patient recovered after the removal of a fibroma of the ovaiy 
and there was no further edema or abdominal fiuid. 

“Nearly every case of fibroma of the ovary that I have seen has been 
accompanied by abdominal fluid.” 

On pages 30 to 38 in Kelly and Cullen’s Myomata of the Uterus, there 
are described seven cases with considerable fluid in the abdomen. The 
authors believe that torsion of the pedicles of the tumors is responsible 
and they also mention that torsion of the loose pedicle of an ovarian 
fibroma is the reason for ascites in such cases. Partial rotation of the 
tumor with twisting of the vessels is responsible for fluid in the others. 
In this volume on page 32 is the I’eport of a colored woman of 36 who 
had, in addition to abdominal fluid definite chest fluid; 1,550 c.c. of 
fluid had been withdrawn from the chest cavity before operation. The 



ilEIGS ET AE.-. MEIGS ’ SYNDROME 


23 


patient ivas considered to have, in addition to her fibroids, mitral in- 
snffieiency and chronic nephritis. She recovered without complica- 
tions. It is obvious, in our present knowledge, that the chest fluid was 
due to the same condition that caused the ascites. 

Fluid in the abdomen accompanying fibroma of the ovary is a fre- 
quent finding and has been reported in all series reported in the litera- 
ture. The removal of the tumor does stop the formation of the ascites ; 
therefore there is a direct cause and effect. However, inflammation, 
twists, and omental adhesions are not common and therefore are probably 
not the only reasons for the presence of fluid. Lack of drainage of the 
right chest by the azygos vein was suggested in our first article as a cause 
of right pleural effusion, but fluid also has been found in the left chest 
and in both and thus does not seem an adequate explanation. In Case 19 
the patient died and at autopsy the azygos veins were examined and 
found to be very large. Whether this indicates that they were busy with 
drainage or were interfered ivith is not at all clear. 

The alai’m reaction of Selj'e^*’'’^ as suggested in 1939 may still be 
considered as neither proved nor disproved. In this explanation, argu- 
ing from data on animals, repeated minor trauma to the peritoneum 
by the fibroma causes a resistance of tissues which later return to nor- 
mal but after a period of months with continued trauma the resistance 
disappears, and then there appears a histamine toxicosis or anaphylactic 
shock plus accumulations of peritoneal and pleural transudate. In ex- 
perimental work such an explanation in certain animals with shock 
and serous exudates is possible but to explain this syndrome on the 
basis of such experimental findings cannot be done. 

Serum protein determinations have been found normal in a sufficient 
number of cases to rule out edema due to this cause as an explanation. 
It is true that some patients haim edema of the legs and lower body 
but this was not always the case. There is insufficient evidence to ex- 
plain gross chest and abdominal fluid by protein lack. 

Cardiac and renal conditions may accoujit for accumulations of fluid, 
]3Ut the patients here reported did not have cardiac or renal disease. 

One of the most interesting phenomena observed in some cases is the 
tremendous accumulation of fluid in the chest with only small amounts 
in the abdomen. It is almost as if there were an attraction in the chest 
for the abdominal fluid. The fluid may accumulate overnight after 
the chest has been tapped, there being as much in the chest as on the 
day before. The amount of fluid may be very great and a great many 
tappings may have been carried out. Cachexia may appear, the pa- 
tient being unable to keep up the supply of fluid, and dehydration and 
death may occur ; yet the amount of fluid in the abdomen, the probable 
source of the fluid, may remain within ^limits easily compatible with 
life. The reverse may be true, as in Lawson Tail’s case, but it is not 
so common. 

Two patients operated upon in 1941 presented an opportunity to 
palpate the structure of the diaphragm, to collect fluids for investiga- 
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tion, and lo shoiv that particulate matter could pass from the abdom- 
inal flnid into the chest fluid. Case 24 iras referred by Dr. JI. J-T. 
Hamilton of Plymouth, i\rassachusetts with a diaR-nosis of Meigs’s 
Syndrome. At operation a large opening Avas found in the diaphragm 
in front of the aoida connecting A\dth the mediastinum. The question 
arose then whether or not fluid could pass from the abdomen into the 
7'ight chest Avhich contained fluid Ihi-ough this passage. A few days 
later one of the authoi's (J. Y. M.) called upon Dr. Williaju E. Ladd“ 
of the Children’s Hospital in Bo.ston and asked if such an opening was 
possible. Di'. Ladd felt that a pa.s.sage from the abdomen into the chest, 
a so-called pleiu'oiiei'itoneal canal Avas a definite possibility but that it 
probably AA-as not often compatible Avith adult life. 

In an article Avi-itten by Ladd and Cross.’'’ in 1940, they say “The 
.situations in the diaphi-agm Avliei’c congenital hci’nia occurs are the 
left and right sides posteriorly, A\diere the defect is due to a persistent 
pleuroperitoneal canal (the foramen of Boehdalek), the esophageal 
opening', or the substernal opening commoniy referred to ns the fora- 
men of IMorgagni, of these hernias that occurring in a per.si.stcnt pleuro- 
peritoneal canal is by far the commonest. The fact that the hernia 
through the esophageal hiatus is commonest in adult life is due to the 
high mortality in infancy of patients Avith a hernia through the pleuro- 
peritoneal canal.” 

In other AA’ords it is not likely that pleui’operitoneal canals cxi.st in 
adult life, therefore the combination of a fibroma of the oA-ary and a 
pleuroperitoneal canal could not be .so common as the .syndrome under 
discussion seems to be. Hari-ington,’'' in 1942, in discu.ssing diaphrag- 
matic hernia in children, li.sts 6 of 21 as being of the type of hiatus 
pleuroperitoneal ; yet in a list of diaphragmatic hernias in adults in 
the same article ho finds but tAvo in 283. In other Avords this type of 
hernia Avith dii-ect opening from the peritoneum to the pleural caA’ity 
is rare, most children AA'ith it haA’ing died until the more modern opera- 
tions of Ladd and of Harrington. In discussing our problem Avith Dr. 
Richard Schatzki’® of the roentgenologic deiiartment of the Jlassa- 
chusetts General Hospital ho pointed out that LaJiibl” states that at 
an autopsy on a 33-year-old man lie found absence of the diaphragm 
in small ai’eas Arith A'iscera in the chest eaAdtJ^ These Acere not true 
hernias as there aaljs no peritoneal sac, but an opening through the 
diaphragm. In his patient there Avas also absence of the pericardium. 
It is possible therefore that a continuatiojj of the iiei’itoneal plein-al 
opening Avitliout interA'ening hernial sac can occur. An autopsj^ of a 
patient Avith a pleuroperitoneal canal is described, and Ladd and Gross 
admit its possibilities, and Hai’rington has operated upon tAVo adult 
patients AA'ith such an abnormal diaphi-agmatic deA’clopinent. It is 
clear, liOAveAmr, that the rarity of this condition of the diaphragm 
makes it Amry unlikely that in the 27 patients Avith ascites and fluid 
in the chest and a fibroma of the OALary that such an opening could be 
present. A chance to Amrify this possibility came AAoth the next patient 
(Case 25) referred by Dr. E. D. Churchill and operated upon in the 
Baker Memorial Hospital of the Massachusetts General Ho.spital. At 
operation the diaphragm AA'as ^arefully explored and no opening found. 
A small opening could not be ruled out by palpation of the diaphragm 
from a loAver abdominal incision but certainly no opening of aJij^ con- 
siderable size existed. 

During the pi-eoperatiAm iiiA'estigation of Case 25, fluid Avas remoA-ed 
from the chest caAuty and 600 c.e. of air introduced into the pleural 
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cavity. The patient was then placed on the tilt table in the x-ray 
depai’tment Avith the hope that air might be forced from the chest into 
the abdomen through a possible pleuroperitoneal canal or any other 
opening, but the x-ray report Avhieh folloAvs shoAVs that: “there Avas 
a large quantity of air in the j‘ight pleural caAuty. There Avas con- 
siderable fluid remaining. The patient Avas tilted into Trendelenburg 
position so that the air in the pleural eaAuty came in contact Avith the 
diaphragm. She Avas then placed on each side and back, films being 
taken to sIioaa'^ free air in the abdomen in each position. There Avas no 
free air in the abdomen. The gas bubble in the fundus of the stomach 
Avas in normal position. There Avas no cA-idence of hernia. By x-ray, 
therefore, as Avell as by palpation no evidence of a canal could be 
found in this patient. In Case 26, repoi'ted by RitAm,^ the patient Avas 
peritoneoseoped previous to operation and a good deal of air Avas 
pumped into the abdomen to a point of discomfort and dyspnea in an 
effort to demonstrate any passagcAvay for air from the abdomen to the 
thorax. After the peritoneoscopy, the air pressure Avas released to 
make the patient comfortable and a good deal pui’posely left in the 
abdominal caAdty. Immediate x-rays Avere taken to demonstrate the 
presence or absence of air in the thoi'ax. The x-ray findings shoAved 
that “there is no evidence of fluid at this time. (It had been remoAmd 
as far as possible b.y chest tap preA'ionsly.) FolloAAung peritoneoscopy, 
there is a considerable amount of free air in the peritoneal cavity about 
one inch beloAv each diaphragm. In the subsecjAient films taken later 
and on the folloAving day, there Avas still a considerable amount of air. 
There is no air in the pleural base or in the mediastinum.” In the 
latter tAvo patients there probably Avas no opening betAveen the chest 
and the abdomen. In Case 24 there Avas a hernia, but it is not probable * 
that this opening Avas of the pleuropei'itoneal type. It is apparent 
therefore that it is unlikely that abdominal fluid arrives in the chest 
by Avay of a “hole” in the diaphragm. It is not possible to rule orit 
groups of small openings that might occur through the muscle bundles 
and Amrious attachments of the diaphragm. It Avould seem if such 
Avere present that the experiments tried in Cases 25 and 26 Avould have 
shown air in the abdomen in one and air in the chest caAntj^ in the 
other. Such findings Avere not present. 

How then does the fluid find its Avay into the chest? In tAvo patients 
(Cases 24 and 25), 2 e.c. of sterile Tndia ini' Avas iipiected in the abdo- 
men, and che.st taps performed later. In each instance the fluid in the 
chest shoAA'ed the same coneenti-ation of India ink as in the abdomen. 
Concentrations Avere gauged grossly, klicroscopic examination shoAved 
essentially the same nvAmber of carbon granules in the mononuclear 
cells of each fluid. That the India ink did not arrive in the pleural 
fluid by Avay of the Iflood stream Avas considered established by study 
of the blood shortly after injection of the abdomen AA'ith India ink. 
In the tAA'o patients (Case 25, Fig. 1 and Table I), the blood shoAved 
no evidence of India ink in the leucocytes on microscopic examination. 
This experiment is suggestive evidence that the abdominal fluid in these 

Tahi.e I. (C.ASE 25) Cauuox Injectjok 


Cl>est fluid ; Mononut’lcur <‘clls loudofl witl\ caT))on 
Ai)donnnaI fluid: Jfononuplcar cell? loaded with carbon 
Blood (BufTy Coat): JCo carbon seen 
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patients arrives in the cliest bj’- tlie same patlnvaj' as the India ink, or 
vice versa. Tlie probability is that tlie patlnvays are lymphatics, first 
through the interstices of the cells under tlie diaphragm, thence to the 
supradiaphragmatie l.ymphatics and thence into the chest. 



Barring differential rates of absorption of components, if the two 
fluids come one from the other, they should be chemically identical. 
A comparison of the fluids of the chest and of the abdomen should 
provide eorroboratiim evidence that the two fluids are in open com- 
munication. Fluids, therefore, taken by thoracentesis and from the 
abdomen at opei’ation ivere compared as to total protein, and electro- 
phoretic distribution of protein components, namely, albumin, alpha, 
beta, and gamma globulins, and fibrinogen. Such a comparison in two 
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patients (Case 24, Fig. 2 and Table II. and. Case 25, Table HI) shows 
that the two fluids are indistinguishable within the limits of the method. • 
The identity of the fluids with respect to all aspects measured (pro- 
tein concentration, protein distribution, India ink concentration) makes 
probable a fairly free communication between the fluids in chest and 
abdomen. 
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Fig. 2. — Case 24. The area of the skewed probability curve lying below each peak 
is a measure of the relative concentrations of the protein components noted above 
the peak. It will be seen that beyond a slight difference in total area (representing 
a difference in total protein concentrations at which the measurements were made) 
the patterns are essentially identical. 


Table II. (Case 24) Electrophoretic Distribution of Protein.s in Chest and 

Abdominal Fluids 


TOTATv PROTEIN 

/ABDOMEN 
,^..5 GM./% 

CHEST 

3.7 GM./% 

Albumins 

73.0% 

73% 


a-Globulins 

5.5% 

5% 


/3-Globulins 

13.0% 

13% 


Fibrinogen 

1.0% 

2% 


y-Globulins 

7.0% 

7% 



Table III. (Case 25) Electrophoretic Distribution of Proteins in Chest and 



Vbdominal Fluids 


TOTAL PROTEIN 

/ABDOMEN 

4.7 Gir./% 

CHEST 

4.7 GM./% 

Albumins 

72.0% 

72.0% 

tt-Globulins 

4.5% 

4.5% 

/3-Globulins 

11.0% 

10.5% 

Fibrinogen 

3.5% 

4.0% 

y-Globulins 

0.0% 

0.0% 


•Tlie divergence between flbrogen concentrations lies below the liinit.s of accuraev 
of planimetry in these schliorcn diagram.^. 
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It should be noted that the chemical data alone do not lead to such 
a conclusion. They merely corroborate the implications of the rapid 
passage of particulate carbon from abdomen to chest. There is no ^a 
priori reason why chest and abdominal fluid, elaborated under similar 
pathologic conditions, whether comprising carcinoma or cardiac de- 
compensation, be not essentially identical chemically. Indeed in a 
limited number of instances of cardiac insufficiency, simultaneous studies 
of fluids from peritoneum and pleura have demonstrated identity with 
respect to total proteins and electrophoretic distribution.^® 

It is CAudent that particulate matter, placed in the abdominal fluid 
of the tAvo patients herein reported Avith a fibroma of the oAffiry and 
fluid in the chest arrhms in some Avay, probably transdiaphragmatie, 
in the chest fluid. 

The fact that air cannot folloAV the same route may Avell be merely 
an indication of the relatiAmly small size of the communications : such 
that the pressures here iiiAmlAmd A\mre not sufficient to OA^ercome the 
surfaee tension phenomena Avhich in vitro can obstruct the free floAv 
of air in a Avet capillary tube. 

The passage of particulate carbon is of considerable interest Avhen 
considered Avith relevance to the mechanism of hydrothorax in con- 
junction AAuth ascites in certain conditions other than Meigs’ syndrome. 
Statistical considerations enhance this interest. For J\Ieigs’ syndrome 
is rare in comparison Avith ovarian fibromas AAUth ascites alone.* So, 
likeAvise, is hydrothorax and ascites rare in comparison Avith Laennec’s 
cirrhosis Avith ascites alone. It may be that hydrothorax is found in 
conjunction Avith ovarian fibroma or portal hypertension in those feAA' 
patients Avho also have sufficient congenital mechanical communication 
betAveen peritoneum and pleura. Extension of this hypothesis leads to 
investigation of the possibility of such communication in conditions 
AA'here the basis of fluid in both cavities is more readilj" explicable, e.g., 
cardiac decompensation and metastatic carcinoma. 

Initial experiments in this immstigation have been completed. In 
■ tAAm patients, one Avith carcinomatosis, the other Avith Laennec’s cir- 
rhosis; particulate carbon injected into the pleural fluid failed to attain 
the peritoneal fluid Avithin tA\'enty-four hours. 

At first glance, this result might be taken to indicate that no com- 
munication exists in these instances. HoAA'ever, it should be noted 
that in tA\m cases of Meigs’ syndrome (Cases 24 and 25 ), only com- 
munication from abdomen to chest, not from chest to abdomen, has 
been demonstrated. 

The possibilitj’" of a one-AA'ay communication is emphasized by the 
iiwestigations of Lemon'""-' and his associates on dogs. These Avorkers 
found that particulate matter injected in the abdomen of the dog 
reached the diaphragmatic lymphatics, but particulate matter injected 
into the chest did not reach the inside of the abdomen. 

They placed hydrokollag (a compound of graphite) in the peritoneal 
cavity of dogs and found the graphite particles in tlie supradiaphrag- 
matic lymphatics and in the anterior mediastinal lymphatics. India 
ink as avcU as hydrokollag apparently penetrated the’ interstices of the 
cells of the subdiaphragmatic peritoneum and A\"as picked up by the 
lymphatics and arrived in the lymphatics of the pleural diaphragm and 
later those of the mediastinum. Ilydrolcollag Avas also found in the 
retrope ritoneal spaces about the .spleen and kidneys. arriA-ing there liy 

•Approximately T.'i per cent or more ovarian nbroma.® arc accompanle;! by n.‘-citcs. 
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way of other lymph channels. Experimentally, then certain particu- 
late matter can penetrate the diaphragm, but as experimental animals 
have no fluid in their chests, the question as to whether or not tliis 
material would enter a pleural effusion is not proved but is suggested. 

Whether a truly one way communication can exist in man and to 
what extent the communication may be demonstrated in conditions 
other than Meigs’ s.yndrome, will be discussed on completion of fur- 
ther studies. 

No attempt has been made to include in this paper reports of eyst- 
adenomas, flbroids, or cancers with fluid in the chest as well as in the 
abdomen. A few reported cases ai-e those of W. T. Dannreuther"" 
whose patient, according to MacPee, ultimately died of cancer; a 
multiloeular cystadenoma reported by IMacFee;-^ a fibroid reported by 
Salmon,^^ and one ease, mentioned in this paper, which is the only one 
of this type in Myomata of the Uterus bj’' Kelly and Cullen.® There are 
not many reported as yet, and it is very possible that more will be. 
When they are, and when they constitute a large enough group, they 
should be included in the syndrome. It may be found that many benign 
pelvic tumors and certain malignant tumors without metastases in the 
chest may give rise to the same picture. 

Conclusions 

1. Two eases of i\Ioigs’ syndrome are reported wherein the fluid in 
the abdomen and chest were identical with respect to all aspects 
measured. 

2. In these cases particulate carbon passed from abdominal to chest 
fluid quickly and easily. 

3. Three important investigative problems emerge from Meigs’s syn- 
drome : 

a. The mechanism whereby ovarian fibromas giAm rise to abdomi- 
nal fluid. 

b. The mechanism of the hydrothorax. 

c. The question as to AAdiether similar mechanisms operate in in- 
stances of combined hydrothorax and ascites where the pri- 
mary pathology is other than fibroma of the OAmry. 

4. Cullen, Kelly, and others, have shoAvn that in lesions other than 
ovarian fibroma fluid may be present in the abdomen. Whether this 
fluid is similar to that found in patients Avith fibromas has not been 
proved, though it may be considered probable. In most eases of uterine 
fibroids with fluid there are adhesions of omentum to the tumor or 
tAAUsts of the pedicle Avhich are not present in the fibromas reported here. 

5. It remains for joint investigation by thoracic surgeons and others 
to demonstrate the presence of diaphragmatic perforations of small or 
large size, the presence of the rarely reported pleuroperitoneal tubes, and 
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matic ijonpliatics. 

6. The sjmdrome of ovarian hbronia Avith hydrothorax and ascites is 
of practical clinical significance. Further studies on patients thought 
to have cancer with metastases to the chest should be carried out. 
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Discussion 

DE. WILLIAM P. HEALY. — ^Tlie most intriguing aspect of Dr. Meigs' paper is 
of course the question of how this fluid gels into the pleural cavity. I liavc Iiad two 
cases, one benign and the other malignant, and in eaeh instance there was fluid in 
the pleural cavity, in one case in the left and in the other in the right chest. In 
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the case with tiio malignant ovarian tumor there was no extension of the tumor to 
the chest, whicli, tliorcfore, makes the problem similar to that of tlie nonmalignant 
cases. 

My patient of benign ovarian tumor e.xhibiting this .syndrome was on the service 
of both Mount Sinai Hospital and Memorial Ho.spifal and the correct diagnosis was 
not made in cither institution until I o])eratcd upon the patient. The case histor}’ 
of this patient follows: 

G. B., a single Jewisli woman of *18, was admiftid to tlie Memorial Hospital on 
Nov. 29, 19.^1. Slie liad i)oen under ob.servation in Mount Sinai Hospit.'il for .several 
weeks during September and Ocfol)er of fliat year. Tlie menopause liad taken place 
ten years previous!}-. Tiie prc.scnf illne.ss had began with swelling of abdomen four 
months prior to admission. This was soon accomj)anied by irregular abdominal pain 
and after a time, by .shortne.ss of breath. About two months prcviou.sly the family 
doctor had made a diagnosis of abdominal tumor. 

Physical examination disclosed a wcll-noiiri.shed female, who, however, appeared 
quite ill. There was dullness in the left chest posteriorly and evidence of pleural 
fluid. The abdomen was greatly distended and one could readily palpate a large, 
somewhat freely movable, ballottable m.-i.ss which filled the pelvis and extended 
somewhat above the level of the umbilicus. The abdominal wall and ankles were 
somewhat edematous. Vaginal and rectal examinations disclosed no additional 
information. 

A letter of inquiry which was sent to Mount Sinai Hospital elicited the following 
information: The patient had been in that ho.spifal from S'ept. 28 to Oct. 7, 1933. 
Two thousand cubic centimeters of amber-colored fluid was removed from the left 
pleural cavitj- after which x-ray of the chest showed an effusion of moderafe size 
in the lower part of the left chest. The lungs showed no abnormality. No tumor 
cells were found in the laboratory e.xamination of the pleural fluid. 

The abdomen was distended by free fluid and an irregular tumor mass was noted 
extending from the umbilicus into the pelvis. Laboratory findings showed the 
following: sedimentation time, 10 minutes-, hemoglobin, GO per cent; blood 

Wasserniann, negative; blood urea, IG. Gastrointestinal x-rays were negative e.xcept 
that the barium enema revealed an extracolonic ma.ss occupying almost the entire 
left half of the pelvis, reaching to the level of the fourth lumbar vertebra. There 
was also an indication of another ma.ss in the right half of the pelvis, displacing the 
colon upward but no intrinsic lesion of the colon. 

The patient was considered inoperable and referred to Memorial Hospital for 
x-ray therapy. The final diagnosis was carcinomatosis peritonei. 

AVhen I saw the patient after her admission to the iMemorial Hospital I first 
advised removal of the fluid from the peritoneal cavity so we could make a better 
examination. We removed G,500 c.c. of clear, amber-colored fluid from the peritoneal 
car-ity. A study of this fluid was reported as showing large mononuclear leucoc 3 -tes, 
but no tumor cells could be identified. Following removal of the fluid I was able to 
identify two dense, hard tumor masses, on bimanual examination. Both these 
masses were mobile ; one was about the size of a child ’s football and the other the 
size of a small orange. 

On Dec. 1, 1931, I operated and found two large, readily removable fibromas of 
the ovary of the sizes noted. There was no evidence of intrapcritcneal metastatic 
disease. A supracervical hysterectomy was done, removing the tumor masses with the 
uterus. 

The pathologic report was: Left ovary absent and replaced by;a large encapsu- 
lated, nodular tumor measuring 17 by 15 by 9 cm. Capsule pinkish white. On section 
tumor was, for the most part, a solid mass of ^glistening white fibrous tissue. 
Numerous cyst cavities, ranging in size from 1 to 5 cm. in diameter, contained straw- 
colored fluid. The walls of these cavities were smooth. Smaller tumor was solid 
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and ivory-colored and was incorporated with the right ovary. Gross Diagnosis : 
Bilateral edematous fibromas of the ovaries. Microscopic Diagnosis: Moderately 
cellular ovarian fibroma. 

The patient’s convalescence was uncomplicated. She was followed in the clinic 
for three j^ears, during which time she remained in excellent health and was then 
lost trace of. There was no evidence during the aforementioned period of any 
recurrence of fluid in the chest or of tumor masses elsewhere. 

DK. WILLIAM W. HEREICK.— I believe that cases of the kind described 
are more numerous tlian is ordinarily supposed. Last spring, at the Association of 
American Physicians, Dr. Watson and I reported another. In the discussion several 
members of tlie Association cited cases of a similar sort. 

One of the most significant clinical features of this sjmdrome is that the patients 
are practically always without fever. Hydrothorax of almost any other cause is at 
one time or another accompanied by fever. A recurring, afebrile hydrothorax, with 
or without demonstrable ascites, in a woman over 30 years of age, should arouse 
suspicion of an ovarian fibroma. 

Our patient was a woman of 74 years who came to mj' office because her children 
thought she did not look well. She was thin, slight of figure and looked her age, 
but had very sound essential organs. At the first examination there was slight dull- 
ness at the base of the right lung which I interpreted as an old organized pleuris}'. 
This view fitted well with some calcified nodes that the fluoroscopic examination re- 
vealed at the hilus. In a few weeks she returned with a fully developed right hydro- 
thorax. This was tapped altogether about nine times. The fluid disclosed no evi- 
dence of infection on guinea pig inoculation or ordinary examination. I did not 
make a pelvic examination until we had performed the thoracentesis about throe or 
four times. When I did, it was quite apparent that there was a tumor of the riglit 
ovarj- of appreciable size. It then occurred to me that I was dealing with Meigs’ 
syndrome and I invoked the aid of Dr. Watson who removed the tumors which he 
will describe. 

Our patient has enjoyed good health ever since her operation, without a trace 
of recurrence of fluid. One of the most remarkable features of such cases is the 
rapidit}- with which the fluid in the chest vanishes after removal of the tumors and 
the fact that it does not recur. 

The experimental work of Dr. Meigs is very important. One might think the 
negative pressure in the thorax a factor in promoting the transfer of material from 
the peritoneum into the thorax and preventing progress in the reverse direction. 
There are a great many conditions, such as cirrhosis of the liver with ascites, in 
which one has a complicating hydrothorax in which a like mechanism may be 
operative. 

Dr. Meigs’ experimental study should throw light upon the general relation of 
hydrothorax to abdominal conditions other than fibroma of the ovary which nia}- be 
attended by ascites. 

I am sure that internists have failed to recognize many cases of ovarian fibroma 
with hydrothorax and have condemned these women to needless sulTering, if not 
death, with an erroneous diagnosis of malignancy. I think it is high time that the 
medical man, as well as the gynecologist, became alert to this important and, I 
believe, not too uncommon condition. 

Dr. Watson will describe the pathologj- found in the case to whicii 1 have alluded. 

DR. BEM.TAMIX P. WATSON. — The physical findings in this case were similar 
to those which Dr. Meigs has de.scribcd. 

Hero there is .shown the largo tumor on the left side and a smaller fibroma on 
the right. The pedicle was not particularly long and 1 do not think that it had ever 
undergone torsion. 
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This patient had comparatively little ascitic fluid in the abdomen. Fluid ac- 
cumulated repeatedly in the right pleural cavitj-, however. She made an absolutely 
uneventful recovery, althougli 74 years of ago. Operation was done under intravenous 
sodium pentothal anesthesia. 

Over a period of nine years there have been in the Sloanc Hospital nine cases 
of ovarian fibroma. Only two of these showed gross aseite.s, although some of the 
others probably had small quantities of fluid in the abdomen. This is the only 
case of ovarian fibroma in which I found fluid in the chest. 

DR. WILLIAM E. STUDDIFORD.— Since Jan. 1, 1932, about 2.5,000 patients 
have been cared for on the gynecologic service at Bolie\-uc Ho.spital. About 20 per 
cent, or 5,000 of these patients, were found to bo sulTering from .some sort of 
gjTiecologic neoplasm. About 12 per cent of these, or COO of the patients, had 
tumors arising in the ovary. Among the ovarian tumors there were 14, or 2.5 per 
cent of fibromas. None of the latter patients c.vhibitod the .syndrome which has been 
described by Dr. Meigs this evening, and in only one instance was the clinical picture 
very' closely similar. It may bo of interest to report this case in some detail. 

The patient was SC years old, white, married, para 0, gravi-J.a 0, admitted to the 
Third Medical Division of Bellevue Hospital on June C, 15)42. Her menstrual history 
was normal and her past medical and .surgical histories wore irrelevant. The chief 
complaint was progressive shortness of breath and gnawing pain beneath the right 
scapula, first noticed a week or ton days before admission. 

Examination showed a slightly dyspneic patient who appeared otherwise to be in 
good health. Physical signs and roentgenologic examination both showed evidence of 
right pleural effusion. Examination of the abdomen was negative. Pelvic c.xamina- 
tion showed a round, firm, movable mas.«, about 10 cm. in diameter, in the area of 
the left ovary. The other physical findings were normal. The pulse was 110 and 
the temperature 98.0° F. E.xamination of the blood and urine proved normal. 

During the first week after admission to the ho.spital the right chest was tapped 
on live occasions, from 1,100 to 2,000 c.c. of serous fluid being obtained, and each of 
the specimens were blood tinged. Tubercle bacilli could not bo demonstrated in 
the sediment, either microscopically or by guinea pig inoculation. 

Sections of the sediment showed groups of epithelial cells arranged in rosettes 
or about a central core of stroma. Differential stains failed to show the presence 
of mucin in these cells. Roentgenologic and bronchoscopic examination of the 
lungs failed to show any primary- neoplasm. 

The patient was transferred to the gynecologic service and a laparotomy performed 
on July 10, resulting in the removal of a fibroma of the left ovary. No intraperi- 
toneal fluid was present and no other abnormal condition was noted in the abdomen. 

Following removal of this tumor no improvement took place in the right chest. 
Pain and dyspnea continued, and although smaller amounts of fluid were obtained, 
it was believed that this could be explained by the development of adhesions with 
resultant loculation of the effusion. It must be assumed that the process in the right 
pleural cavity was entirely- independent of the fibroma in the left ovary. 

The patient is still under observation and repeated studies have failed to reveal 
any neoplasm apart from the pleural cavity or any- suggestion of tuberculosis. The 
thoracic surgeons are now considering exploration of the right pleural cavity to 
determine the exact nature of the disease. 

AVlxile tlus case at the onset closely resembled the condition described this evening 
in its clinical aspects, it can be easily- diflTerentiated by- the character of the pleural 
fluid which, on examination, showed not only red blood cells, but peculiar epithelial 
elements. These findings have never been described in .a case of pleural effusion 
secondary to fibroma of the ovary. 
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DE. HOWAED C. TAYLOE, JE. — Mj' contribution to this discussion is the re- 
port of one additional case of Meigs’ syndrome which I treated last IMay. The 
patient was quite typical as far as the previous histor}' and course were concerned. 
She was 72 years of age and gave a liistory of about three years of abdominal dis- 
comfort. Eoentgenologic examinations of the gastrointestinal tract had been made 
by an internist who saw the patient a few minutes after the onset of symptoms. 
Ten months before coming to me the patient noticed an abdominal tumor and at 
about the same time fluid was found in the chest. Thereafter she was for sometime 
considered to be an inoperable case of carcinoma of the ovary. YHien she finally 
came to the Memorial Hospital, the lack of progress of wliat had been regarded as 
a malignant condition led to the diagnosis of a fibroma of the ovary. 

The patient underwent a thoracentesis and about 500 c.c. of fluid were removed. 
>She was studied carefully before operation and the blood count, plasma protein level 
and other laboratory data were normal. At operation there was disclosed a typical 
fibroma of the ovary with moderate ascites. The postoperative course was uneventful 
and examination six months afterward failed to reveal any fluid in the abdomen or 
thorax. 

I would like to ask whether Dr. Meigs has succeeded in dissociating hydrothorax 
entirely from the ovarian tumor. Is the appearance of fluid in the chest cavity now 
to be considered in no sense specific for the ovarian tumor but something which 
is as likely to occur with ascites from any other cause. 

DE. JOE VINCENT MEIGS. — I did not mention that this report covers 27 
patients and the three added tonight increases the number to 30. Dr. Herrick said 
that at liis meeting in Atlantic City about six or more were mentioned. The total 
is a considerable number, especially when it is borne in mind that when we started 
in 1934 there were only three cases. Many are new and many have been reported 
in the literature. 

One of our patients did have fever. She was operated upon by Dr. Harrington. 
He became so upset about the case that one day he made a large opening in the 
chest under local anesthesia, and inserted a tube. An infection developed and he said 
“that is the end of it, now she has laudable pus, she will get well.’’ But, she 
did not get well until later when the tumor was removed. 

I believe Dr. Armstrong thinks that fluid in the abdomen and chest is not at all 
specific for the ovary. Any abdominal fluid can get into the chest, as for example, 
in cirrhosis of the liver. If there is a hole or holes, they may be large or even 
tiny perforations as Dr. Churchill has suggested. It seems to me that the fluid 
above the diaphragm is due to IjTuphatic drainage. However, I do not know. The 
two fluids are identical as has been shown by electrophoretic studies. I do not 
think that only an ovarian tumor will do it; I think any fluid in the abdomen may do 
the same thing. Irritation above the liver in a subdiaphragraatic abscess, for example, 
may cause fluid above the diaphragm. The chief thing in this discussion is that there 
is such a syndrome. If we can report 30 such cases there must be many more. We 
saw three cases last year because we are more on the alert and arc looking for such 
cases. The peritoneoscope should help us. 
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I. Problem, Methods of Study and Group Studied 

G rowth begins wilii conception, not with birfii. Growtli requires 
dietary essentials to a greater extent tlian maintenance. Althougb 
in the earliest part of pregnancy the ovum carries some nutrient ma- 
terial within itself, it must nccessarilj’^ be dependent upon the mother 
for the major portion of the material from which it is to grow and 
develop. 

The interrelationship of mother and fetus and the extent of depend- 
ence of the fetus upon the maternal diet are problems which must be 
solved before the role of nutrition in pregnancy can be thoroughly 
understood. These must be studied through observation of the pre- 
natal diet and general health, both of which maj’’ be heavily conditioned 
by the mother’s preeonceptional state. Stated speeifieally, a complete 
studs’- of the effect of nutrition upon fetal growth and development 
should attempt to determine: (1) the effect of the mother’s precon- 
ceptional health and nutrition upon the prenatal course and upon the 
development of the fetus; (2) the nutritional requirements in respect 
to pregnancy and the relationship of the mother’s preeonceptional 
nutritional state to the requirements of pregnanej’; (3) the relative 
importance of the essential nutrients to the course of pregnanej', labor, 
deliveiy, the puerperium and to the development of the fetus and the 
health of the infant. 

While numerous papers on prenatal nutrition in relation to fetal 
development and the health of the infant have been published, onlj’ a 
few illustrations of fetal damage resulting from prenatal nutritional 
deficiencj’ will be mentioned. An outstanding illustration is the work 
of the University of Wisconsin Agricultural Experiment Station^ on 
the effects of different rations upon groAvth and reproduction. These 
workers found that the corn-fed heifers gave birth to full-term vigorous 
young, normal in size and able to stand and suck within an hour after 
birth. They all lived and developed normally, whereas the young of 
the wheat-fed mothers were born prematurely, were small, and either 
were stillborn or died within a few hours. The jmung of the mothers 
who were fed the oat plant ration or a mixture of the three grains were 
weak or stillborn. The mothers were continued on the experimental 

3S 
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rations and the following year repeated in all the essential details their 
previous reproduction records. Evidence of damage to the human fetus 
from inadequate nutrition in the prenatal period is 'also to he found.^'^ 

The metabolic studies of Maey and her eo-workers® and of Coons® . 
have added much factual data on the nutritional requirements of women 
in this period. The recent work of Ebbs, Tisdall and ScotC evaluates 
the diet of the mother in relation to her condition, as well as to the 
condition of the infant at birth and during the early months of life. 
An interim report of the Committee of the People’s League of Health 
in England® gives interesting statistical data on the effects of improve- 
ments in prenatal diet by the use of nutritional concentrates. 

Material 

The material presented in this paper and those to follow originates 
in data collected on a selected group of mothers and their children 
over a period of twelve years and is a part of the research program 
on the growth and development of the well child undertaken by the 
Department of Child Hygiene of the Harvard School of Public Health. 
The work was begun in 1930 and the program enlarged to include the 
establishment of a Center for Kesearch in Child Health and Develop- 
ment.® Three hundred and twenty-four children have been enrolled 
at the Center, and approximately two hundred of these children are 
still actively enrolled. A description of the work at the Center is given 
in another publication.® 

The women for this study were chosen from the prenatal clinics of 
the Boston Lying-in Hospital. The observations during pregnancy, 
labor, delivery, and the puerperium were made in the early years of 
the study by the obstetricians of the hospital and later by those on the 
staff of the Center. These women were seen at least monthly through 
the seventh month of pregnancy and every two weeks during the 
eighth month and weekly thei’eafter, unless seen more frequently be- 
cause of complications. 

At the first visit to the prenatal clinic, a thorough physical exami- 
nation was made and complete medical and obstetric histories obtained. 
At all subsequent visits, blood pressure and weight were recorded and 
the urine examined for albumin and sugar. Careful notations were 
made of any complications of pregnancy and of any intereurrent ill- 
nesses. These data have been supplemented throughout the entire 
series by periodic nutrition histories, certain social, economic, and 
other information in regard to the patient and her family.® A number 
of the group in the latter part of the series were included in special 
studies.^®’ “ Hemoglobin and hematocrit values have been obtained 
and will form the basis for a special report. 

The obstetrician evaluated the condition of the infant at liirth, and 
ahvays within forty-eight hours a physical examination was made' also 
by a pediatrician from the staff of the Center. These observations 
were augmented by notes from the hospital records. Infants whose 
neonatal course was not entirely satisfactory were seen frequently bj^ 

♦The work of the Center was made possible in part umler a prant from the Gen- 
eral Education Board of the Rockefeller Foundation. The nutrition studies Iiave been 
supported in part by a grant from the Forsyth Dental InCrmarv for ChildAn Boston 
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a pediatrician from tlie Center, who also examined each infant before 
discharge from the hospital, usually on the fourteenth day of life. It is 
upon these data that the pediatric ratings used in this paper and subse- 
quent papers of the series, describing the condition of the infant at 
birth and within the first two weeks of life, arc based. 

The nutrition data used in this study wei’e obtained during the first 
two years by a woman pediatrician and during the last ten years by a 
trained nutritionist. Dietary histories were obtained at the mother’s 
first visit to the prenatal clinic and at as many subsequent visits as the 
individual case necessitated, at least once each trimester. These his- 
tories include a complete record of the food intake for the twenty-four- 
hour period preceding the clinic visit, data about the woman’s food 
habits previous to and during pregnancy, food likes and dislikes, 
amounts of foods purchased, number of persons in the family, amount 
of money spent for food each week and other related data. In addi- 
tion, each woman kept at regular intervals a record of food consumed 
over a consecutive three-day period, which was compared with the 
dietary historj’- taken bj’- the nutritionist for that period. The amounts 
usually eaten daily of such important foods as milk, meat, eggs, whole 
grain products, vegetables and fruit have been carefully investigated, 
as well as the amounts of highly refined carbohydrate and fat-rich 
foods. This was carefully studied to learn to what extent these latter 
types of foods were replacing foods rich in essential proteins, minex’als, 
and vitamins. Such a method of cross-checking important data con- 
tributed greatly to the accuracy of the final dietary estimates. Sample 
forms used in taking these nutrition histories and further details as to 
the method employed are given in a monograph published by this Center.® 

The method used in analyzing these nutrition data is described in 
detail in another publication.^® In evaluating the diet for the last two 
trimesters of pregnancy, a rating for each nutritional essential was 
assigned, based upon comparison with an arbitrary set of values ac- 
cepted as “optimal.” These arbitrary values are given in Table I. 
In evaluating the diet for the first trimester of pregnancy and for the 
period previous to pregnancy, the normal nutritional requirements for 
the average woman, given also in Table I, were chosen as “optimal.” 
It is observed that they approximate tlie values recommended by the 
Pood and Nutrition Board of the National Research Council. 


Table I. Optijial Daily Nutritional Kequikements in Pregnancy and the 
Optimal Normal Eequirements of the Atokage Woman* 


NUTRITIONAL ESSENTIALS 

NORMAL 1 

PREG NANCY t (4TH 
THROUGH OTII MONTH) 

Caloriest 

2,200-2,400 


Protein, Gm. 

60 


Calcium, Gm. 

Phosphorus, Gm. 

O.S 


1.32 

2.0 

Iron, Mg. 

15 

20 

Vitamin A, 5 I.U. 

5,000 

8,000 

Thiamin, Mg. 

1.5 

2.0 

Eiboflavin, Mg. 

2.0 

2.5 

Niacin, Mg. 

15 

18 

Ascorbic acid, Mg. 
Vitamin D, I.U. I 

70 

1 100 

400-800 


♦Generally accepted optimal nutritional requirements, according: to available data. 
tAssuming the changes in the first trimester to be so small as to be negligible. 

' tEnergy requirements vary -with activity, size of the individual, etc. 

§The requirement for vitamin A may be less when provided as vitamin A and 
may be more if provided chiefly in the form of carotene. 
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All essential nutrient present in the prenatal diet in this “optimal” 
amount was assigned a rating of “excellent.” For example, if the 
average protein intake from the fourth month of pregnancy amounted 
to 85 Gm. or more daily, the diet was called “excellent” in protein. 
"When the amount was somewhat less but yet 80 per cent or more of 
the “optimal” standard, the nutritional essential under consideration 
has been called “good.” It has been called “fair” when 60 to less 
than 80 per cent of the standard was present. Less than 60 per cent 
of the “optimal” standard has been called “poor,” and if the aver- 
age intake was under 50 per cent, it has been termed “very poor.” 

The “mean” general dietary ratings were obtained by assigning a 
numerical value to each rating, as “very poor” = 0, “poor” = 1, 
“fair” = 2, “good” = 3, and “excellent” == 4. This has alloived the 
assignment of a “mean” value to the average dietary intake of each 
woman during pregnancy and has done much to remove any personal 
impressions of those analyzing the data in regard to the general ade- 
quacy of the diet. It also means that the dietaiy evaluations are more 
accurate when used in comparative studies, as their relative relation- 
ships to each other are more exact. This made it possible to handle 
the nutritional data easily and accurately from a statistical standpoint. 
It should be remembered that owing to the method of deriving the 
“optimal” nutritional standards (Table I), which involved adding to 
the accepted minimum requirements a liberal allowance for safety 
and_ individual differences in needs, it is possible that a diet rated 
“fair” may have been at least “good” under certain circumstances. 

Observations upon 216 women and their infants will be presented 
in this paper. In this first series of cases, only the oldest sibling of 
each family in the study is included. Data on approximately the last 
150 cases are derived from a more reliable sampling and represent in 
each field material more discriminately collected than that on the 
earlier cases. Group I consists of all cases up to and including Case 
150 who were oldest siblings, and Group II, all oldest siblings beyond 
Case 150. The second group is by necessity somewhat smaller, as the 
study children beyond Case 150 naturally include many more siblings. 
Group II also included several women drawn from a special group 
weighted with cases which had toxemia in previous pregnancies and 
three women with definite toxemia who had premature infants." These 
weightings must be recalled in interpreting the data presented. One 
hundred and twenty-three cases fall in Group I, and 93 in Group II. 

The parents of these infants are largely of Northern European stock, 
85.3 per cent in Group I and 92.4 per cent in Group II. From an 
economic standpoint, the parents ivere selected to represent the aver- 
age “middle class” American family noth incomes ranging from $25 
to $40 per week in the majority of the families. 

In Group I, 53 per cent of the ivomen were 25 years of age or less, 
28 per cent were between 25 and 30 years, and 19 per cent were over 
30 years of age at the time of delivery. In Group II, 40 per cent were 
25 years or less, 39 per cent were betn'een 25 and 30 years, and 21 per 
cent were over 30 years of age. 

The number of months of prenatal care received by the mothers is 
presented in Table II, and in Table III the complications of their preg- 
nanes are given. 

_ *One specialist on the staff of the Center was particularly interested in premature 
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Table 11. Months of Prenatal Care 


NUMBER OF JIONTIIS 

GROUP I 

1 GROUP H 

TOTAl 

, GROUP 

NO. ! 

('ASKS 

% 

NO. 

CASES 

% 

NO. 

CASES 

% 

3 :Mo. or less 

35 

28.5 

0 

0.7 

44 


3% -4 Mo. 

31 

25.2 

15 

mwM 

4G 


Over 4 IMo. — less tliiin 0 Mo. 

27 

21.0 

10 


4G 


G Mo. or more 

30 

24.4 

50 


80 


Totals 

123 

100 

03 

100 1 

210 

100 


From Table III, it is seen llial in each gi-oup 40 women had compli- 
cations during the prenatal period; 32 women had one complication, 
6 had two, and 2 had three. Only lho.se women in Group II whose 
hemoglobin levels were found to be below 60 per cent at one or more 
examinations are included in this table. Hemoglobins below 75 per 
cent, however, are considered a definite indicalion of anemia needing 
treatment. The women in Grouj) II had hemoglobins done regularly 
as a pai't of their routine examinations, but this was not the ease in 
Group I, where no woman was described as anemic, unless the anemia 
was of such a degree as to have been recognized clinically and then 
confirmed by the laboratory. The difference in the number of cases 
of anemia noted in the two groups suggests the desirability foi- routine 
hemoglobin determinations during the prenatal period. 

Table III. Complications of Pregnancy 



1 GROUP I 

1 GROUP II 

1 TOTAL GROUP 

NO. 

CASES 


NO. 

CASES 


NO. 

CASES 


Pre-eclampsia 

17 

13.8 

n 

11.8 


13.0 

Nausea and vomiting, severe 

G 

4.9 

10 

10.8 


7.4 

>Sepsis : 







(1) Salpingitis 

1 

0.8 




0.5 

(2) Otitis media 

1 

0.8 




0.5 

Urinary tract infections 

3 

2.4 


2.2 


2.3 

Prenatal staining 

0 

7,3 


7.5 

IG 

7.4 

Heart disease 

3 

2.4 



3 

1.4 

Anemia 

3 

2.4 


S.G 

11 

5.1 

Miscellaneoust 

8 

G.o 


12.9 

20 

9.3 

Total number of complications 

51 


50 


101 


Total number of women with 

40 

32.5 

40 

43 

SO 

37 

complications 







Total number of women with 

83 

67.5 

53 

57 

13G 

G3 

uncomplicated pregnancy 








•The figure In this column gives the percentage incidence of each type of com- 
plication in relation to the total number of women in each group. 

tThe miscellaneous group includes blepharitis, pigmented degeneration retina 
of eye, duodenal ulcer, syphilis, chronic nephritis, leucorrhea, severe epidennophytosis 
of hands, severe eczema of face, respiratory infections, hydi'amnios, edema, desqua- 
mation of finger tips, fibroids. 


Table IV shows the parity of the women under study. The ma,jority 
of the women in both groups were primiparas. 

In every ease labor was spontaneous, with the exception of 7 eases 
of induced labor and 3 cesarean sections without test of labor. The 
duration of labor is gHen in Table V, the type of delivery in Table VI, 
and the complications of labor and delivery in Table VII. 
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Tabi.e IV. Parity 


NUMBER OF 1 
PREGNANCY 

1 GROUP I 

1 GROUP n 

1 TOTAL GROUP 

NO. CASES 

% 

NO. CASES 

% 

NO. CASES 

% 

1 

80 

65.1 

66 

71.0 

146 

67.5 

2 

31 

25.2 

21 

22.6 

52 

24.1 

3 

10 

8.1 

5 

5.4 

15 

6.9 

4 to 7 

2 

1.6 

1 

1.0 

3 

1.5 

Totals 

123 

100 

93 

100 

216 

100 


Table V. Average Hours of Labor* 



1 GROUP I 1 

1 GROUP 11 

[ TOTAL GROUP 

PARITY 

NO. 

AVERAGE 

NO. 

AVERAGE 

NO. 

AVERAGE 


CASES 

NO. HR. 

CASES 

NO. HR. 

CASES 

NO. HR. 

Primiparas 

76 

16.6 

68t 

14.9 

144 

15.8 

Multiparas 

43 

10.0 

18 

10.4 

61 

10.1 


*AU cesarean sections (HI exclndetl. 

103 primiparas and 5 essential prlmiparas. 


Table VI. Type of Delivery 



GROUP I 1 

( GROUP II 

1 TOTAL GROUP 

NO. CASES 

% 

NO. CASES 

% 

NO. CASES 

% 

Normal 

71* 

57.7 ' 

41 

44.1 

112 

51.8 

Low forceps! 

38* 1 

31.0 

37 

39.8 

75 

34.7 

Midforceps 

2* 

1.6 

3* 

3.2 

5 

2.3 

Scanzoni 

21 

1.6 

41 

4.3 

6 

2.8 

Breech extraction 

5 

4.1 

1 

1.1 

6 

2.8 

Version extraction 

1 

0.8 

0 


1 

0.5 

Cesarean section 

4 

3.2 

75 

7.5 

11 

5.1 

Totals 

123 

100 

93 

100 

216 

100 


•In Group I manual rotation of the head was necessary In one normal, one low 
forceps and one midforceps case. In Group II one midforceps delivery involved a 
manual rotation of the head. 


•This number of low forceps deliveries should be considered in the light of the 
policy of the Boston Lying-in Hospital, which provides for delivery by low forceps 
if the cer\’ix is fully dilated and the head is on the perineum for one hour without 
progress. 

tin Group I one of the Scanzoni deliveries was also low forceps; the other was 
midforceps. In Group II all were low forceps. 

§One cesarean section was followed by a hysterectomy. 


There were no abortions* in this series, but it should lie mentioned 
that almost all of the women in Group I were registered during or 
following the third month of pregnancy. Data on the termination of 
the pregnancies studied are given in Table VIII. 

Complications during the post-partum period arc presented in Table 


The distribution of the birth weights of the 216 infants and the dis- 
tribution of the crown-heel lengths of the infants will be discussed 
in a subsequent paper.- 


♦The term abortion is used according to the dcanition of the American Public 
Health Association: "The term abortion should be reserved for the expulsion or 
extraction of the product of conception previous to its presumed viabilitv, usuallv 
understood to apply to a fetus of less than twenty-eight weeks from the a.s.suincil 
date of conception (GM: calendar, or 7 lunar months, at which time, in the races 
prevailing in the United States, the fetus will woigli 1,000 (lin. or 3U pounds nmi 
have a length of 35 cm. or 14 Inches).” 
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Table VII. Complications of Labor and Delivery 



GROUP I 

GROUP II 

1 TOTAL GROUP 

NO. 

CASES 

%* 

NO. 

CASES 

%* 

NO. 

CASES 


Petal distress 

13 

lO.C 

6 

6.5 

19 

8.8 

Excessive blood loss 

2 

1.6 

1 

1.1 

3 

1.4 

Placenta previa 

2 

l.G 

o 

u 

2 2 

4 

1.9 

Dystocia: 







(1) Primary uterine inertia 

4 

3.3 

3 

3.2 

7 

3.2 

(2) Secondar}’- uterine 

32 

26.0 

32 

34.4 

64 

29.6 

inertia 







(3) Disproportion 

5 

4.1 

7 

7.5 

12 

5.5 

(4) Malposition 

8 

6.5 



18 

8.3 

Induction of labor 

3 

2.4 

4 


7 

3.2 

Eetained placenta 

1 

0.8 

1 


f> 

0.9 

Miscellaneoust 

G 

4.9 

11 

11.8 

17 

7.9 

Total number of complications 

70 


77 


153 


Total number of women with 

57 

46.3 

58 

62.4 

115 

53.2 

complications 




1 



Total number of women with 

G6 

53.7 

35 

37.6 

101 

46.8 

normal labor and delivery 








*The figures In tliis column give the percentage incidence of each type of com- 
plication in relation to the total number of women in each group. 

tThe miscellaneous group includes prolapsed cord, vaginal laceration, contraction 
ring, manual extraction, cesarean before term because of prceclampsia, coryza, 
spontaneous premature rupture of the membranes, .sep.aratlon of old cesarean section 
scar, and exploration of the utenis. 


Table VIII. Termination of Pregnancy Under Study 


1 

INFANT 

1 GROUP I j 

1 GROUP n 

1 TOTAL GROUP 

NO. CASES 1 

% 


% 

NO. cases; 


Full term 

117 

95.1 

S3 

89.3 

200 

92.6 

Premature 

2 

1.6 

7* 

7.5 

9 

4.2 

Stillborn 

4 

3.3 

1 

1.1 

0 

2.3 

Died within 2 hours 



2 

2.1 

2 

0.9 

Totals 

123 

100 

93 

100 

216 

100 


*This group contains 3 infants who were enrolled at the request of one of the 
examining pediatricians because of their prematurity. The prenatal nutrition data 
on any case of this type were taken by our nutritionist in the post-partum period in 
the hospital. 


II. Eelation of Prenatal Nutrition to Condition of Infant at Birth 
and During- First Two Weeks of Life 

In considering the effects which prenatal nutrition may have on 
infant morbidity and mortality, an investigation was made of the rela- 
tionship between the diet of the mother during pregnancy and the 
condition of her infant at birth and within the first two weeks of life. 
Since limitations of space make it impossible to present in this paper 
the complete data on all of the 216 infants, only the extremes of the 
groups (that is, the best and the poorest) are presented.* The pedi- 
atric ratings of the infants were studied in relation to the mean general 
dietary rating assigned to the mother’s diet diming pregnancy. 


*It should be remembered in studying the relationships obtained that the ratings 
.used in each field (pediatric, obstetric, nutritionai, anthropometric, etc.) have been 
made independently on all mothers and their infants under study by the specialist 
in charge of the particular field, and the results in each field assembled to determine 
possible associations of statistical significance. 
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Table IX. Complications During Post-Partum Period 



GROUP I 1 

GROUP n ] 

1 TOTAL GROUP 

NO. 

CASES 

%* 

NO. 

CASES 

%* 

NO. 

CASES 


Elevated temperature 

16 

13.0 

12 

12.9 

28 

13.0 

Puerperal sepsis 

6t 

4.9 

5 

5.4 

11 

5.1 

Phlebitis 



2 

2.2 

2 1 

0.9 

Eeteution of lochia, subinvolu- 

i 20 

16.3 

9 

8.7 

29 

13.4 

tion, and retained secundines 







Hemorrhage, post partum 

1 

O.S 

4 

4.3 

5 

2.3 

Urinary tract infections 



9 

9.7 

17 

7.9 

Retention of urine 


6.5 

17 

18.3 

25 

11.6 

Post-partum pre-eclampsia 

G 


6 

6.5 

12 

1 5.6 

Mastitis 

2 1 

1.6 1 

3 

3.2 

5 

2.3 

Cervical erosion 

2 ' 

1.6 



2 

0.9 

Anemia 

5 

4.1 

3 

3.2 

8 

3.7 

Heart disease 

3 

2.4 1 



3 

1.4 

Miscellaneoust 

15 

12.3 

10 1 

10.7 

25 

11.6 

Total number of complications 

92 




172 


Total number of women with 

53 

43.1 

43 

46.2 

96 

44.4 

complications 







Total number of women with 

70 

56.9 

50 

53.8 

120 

55.6 

uncomplicated post-partum 







period 








*The figures In this column give the percentage incidence of each type of com- 
plication in relation to the total number of women in each group. 

"tone patient died eleventh day post partum. 

tThe miscellaneous group includes shock, bronchial pneumonia, otitis media, other 
respiratory infections, perineal fistula, pityriasis rosea, hematoma vagina, ileus, drug 
reaction, ischemic paralysis, fibroids, lymphadenitis and rectovaginal fistula. 


All infants in both groups who were considered to be “superior” were 
selected. The term “superior” means that the infant at birth and dur- 
ing the first two weeks of life was rated by the pediatrician as of “excel- 
lent” or “good” condition, ivith no phj’-sical count of any kind recorded 
against it. As representative of the other extreme of the group all 
infants were selected who were in the “poorest” condition, that is, ivere 
stillborn, died within a few hours or days of life, had a marked con- 
genital malformation at birth, were premature (under 5 pounds at 
birth), or were “functionally immature.” The term “functionally im- 
mature” means that the physical development or reactions of the infant 
were considered below normal in some way and does not apply to Aveight 
and length alone. All of the 216 infants not included in the extremes 
Avere rated in physical condition someAvhere betAvecn these tAvo extreme 
groups. 

When the condition of the infants is studied in relation to the mother’s 
mean general dietary rating for the prenatal period, it is found tliat 56 
per cent of the mothers of these infants had had “good” or “excellent” 
diets, 35 per cent, “fair” diets, Avhile only 9 per cent had had “poor” 
diets during pregnancy. In contrast, Avhen the condition of the “poor- 
est” infants, i.e., those Avho AA-ere stillborn, etc., is studied in relation to 
the mother’s diet during pregnancy, it is found that 79 per cent of the 
mothers had diets AAdiich AA'ere rated as “poor” or “very poor,” 18 per 
cent had “fair” and only 3 per cent had “good” or “excellent” diets 
during pregnancy. This relationship is slioAA'n graphically in Pig. 1. 

The aA'erage birth Aveight of the infants considered to be in “superior” 
physical condition Avas 8 pounds 2 ounces (range 6 pounds 10 ounces to 
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11 pounds 7 ounces), and their average birth length*^ was 20 inches 
(range 18.5 inches to 21 inches). In contrast, the average birth weight 
of those infants in tlie “poorest” physical condition was 5 pounds 15 
ounces (range 3 pounds 4 ounces to 8 pounds 15 ounces), and the aver- 
age birth length was 18.6 inches (range 16 inches to 20.5 inches). 


GOOD OR 



EXCELLENT 



PRENATAL 



DIET 

FAIR 


5 6 % 

PRENATAL 

POOR TO 


DIET 

VERY POOR 

PRENATAL 


35 •/. 

DIET 



9 •/. 


'superior" infants 


POOR TO 
VERY POOR 
PRENATAL 
DIET 

7 9 V. 


GOOD OR 

FAIR 


EXCELLENT 

PRENATAL 


PRENATAL 

DIET 


DIET 

18 % 


3 % 




'poorest" INFANTS 


Pig. 1. — Relationship of the condition of the infant at birth and during the first 
two weeks of life to the mother’s diet during pregnancy. (Cases were selected on 
the basis of pediatric ratings of infants.) “Superior” infants (23): All infants rated 
at birth and during the first two weeks of life as of "excellent” or “good” condi- 
tion with no detrimental physical count of any kind. “Poorest” Infants (33) : Ail 
infants who were stillborn or died witliin a few hours or days (7) (three of these had 
congenital malformations; multiple anomalies [2], congenital urethral stenosis (1), 
one died of bronchitis and bronchopneumonia on the 3rd day); Infants with marked 
congenital malformations who lived (9) (malformation of the heart [3] [1 died at 5 
months], cleft palate [2], congenital cataracts, premature also [1], congenital mobile 
funnel chest [1] erythroblastosis mild [1], hydrocephalus arrested, premature also 
[1]): other premature infants (7); all Infants who were “functionally immature” (10). 


In order to see if results of equal statistical significance would be ob- 
tained, the eases ivere then selected on the basis of the mother’s dietary 
rating during pregnancy, rather than on the basis of pediatric ratings. 
All of the 216 cases in which the mean general dietary ratings for the 
prenatal period were “excellent” or “good” were chosen, and the con- 
dition of these infants was studied. When the infants selected on the 
basis of the mother’s dietary rating during pregnancy are studied, it is 
seen that 42 per cent of the infants whose mothers’ diets were rated 

*Only measurements made by members of our staff are Included. 
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“good” or "excellent” were “superior” infants, 45 per cent had only 
one physical count each, though of such minor importance in the ma- 
jority of cases that the pediatric rating was "good,” in other words in 
almost as good physical condition as those termed "superior,” 10 per 
cent had two minor physical counts each, and one infant (3. per cent) 
had a congenital defect. In contrast, all of the 216 cases in which the 
dietary ratings for pregnancy were “poor to very poor” were selected 
and the condition of these infants studied. It was found that 67 per 
cent of the infants born to mothers whose general dietary ratings were 
"poor to very poor” were stillborn, died within three days of birth, had 



ONE 




PHYSICAL 



superior" 

COUNT 

AGAINST 



INFANTS 

INFANTS 

TWO 

PHYSICAL 


AZ*/. 

(LARGELY 

COUNTS 



MINOR) 

AGAINST 



45 % 

INFANTS 





CONGENITAL 



10 % 

DEFECT 




3 •/. 


'poorest* 


INFANTS 



FAIR OR 

67 % 


POOR 


ONE 

GENERAL 


PHYSICAL 

CONDITION 


COUNT 

OF 


'superior' against 

INFANTS 


INFANTS INFANTS 

28 % 


1 Z.6 % 1 2.5 % 




GOOD OR EXCELLENT DIET 


POOR TO VERY POOR DIET 


DURING PREGNANCY 


DURING pregnancy 


Fig. 2. — Relationship of the motiier's diet during pregnancy to the condition of the 
infant at birth and during the first two weeks of life. (Cases selected on the basis 
of mother’s dietary ratings during pregnancy.) Infants whose mother’s diet during 
pregnancy were "excellent” or "good” (31): "Superior” infants 13 (these are 13 of 
the 23 "superior” infants shown in Fig. 1); infants with one physical count (largely 
minor) against each (14), these were small umbilical hernia (4K cephalhematoma (2), 
subconjunctival hemorrhage (1), conjunctivitis (3). throat infection (1), small heman- 
gioma (1), scalp infection (1). webbed toes (1). Infants with two physical counts 
(also minor) against each (3) : These were receding lower jaw and apathetic (1), 
conjunctivitis and asphyxia or cyanosis (2). Infant (1) with congenitai heart (this 
infant appears in the “poorest” group in Fig. 1). Infants whose mothers’ diet during 
pregnancy was "poor to very poor” (3C) : "poorest” infants (24) (these are 24 of the 
33 “poorest” infants in Fig. 1), stillborn or died within few hours or days (7) (2 of 
the.se had congenital malformations, multiple anomalies [1] and congenital urethral 

■ also premature, one died of bronchitis and bronchopneumonia 

■■ ■ '.’ith marked congenital defects who lived (0) (congenital heart 

s, congenital cataracts, premature also [1] ; a mentally retarded 
, mild [1], hydrocephalus, arrested, also premature [1] • cleft 
palate [Ij; a feeble-minded child). Other premature Infants (3); infants wlio wore 
"functionally Immature” (C) ; infants in fair or poor general condition (10) (mal- 
nutrition [1], hyperirritability in varj’ing degrees [3], calcaneo valgus deformity and 
hemangioma [1], strabismus and condition otherwise fair [1], functional maturity 
fair [3], skin infection [?], thrush and otherwise fair [1]); infant condition good 
except for small umbilical hernia (1) ; "superior” infant (1) (this Infant is one of 
the superior infants in Fig. 1). 
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congenital defects, were premature or “functionally immature,” 28 per 
cent were considered to be in “fair” or “poor” general condition, and 
only 5 per cent were in “good” or “excellent” condition. These results 
are shown graphically in Fig. 2. It should be emphasized that practi- 
cally all the infants born to mothers receiving “good” or “excellent” 
diets during pregnancy who were not called “superior” had only slight 
defects, such as mild transient conjunctivitis, small umbilical hernia, 
small hemangioma, etc. Actually, all but one infant born to these 
mothers with “good” or “excellent” diets during pregnancy were in 
“good” condition at birth, while onlj’- 2 infants born to mothers with 
“poor to very poor” diets during pregnancy were in “good” condi- 
tion at birth. 

Likewise, when considering birth weights and lengths of infants 
selected on the basis of the mother’s diet, an average weight of 8 
pounds 8 ounces (range 6 pounds 12 ounces to 11 pounds 7 ounces) and 
an average length of 20.4 inches (i-ange 18.5 inches to 21.5 inches) 
were found for those infants whose mothers had superior diets during 
pregnancy. The average birth weight of the infants whose mothers’ 
diets were rated “poor to very poor” was 5 pounds 13 ounces (range 3 
pounds 4 ounces to 8 pounds 15 ounces), and the avei’age birth length 
Avas 18.6 inches (range 16 inches to 20.75 inches). 

The fact that the relationships are similar whether the cases are 
selected from the standpoint of the condition of the infant or selected 
on the basis of the rating assigned to the mother’s diet during preg- 
nancy makes this relationship which exists betAveen the mother’s diet 
and the condition of her infant of even greater statistical significance. 
There can be no doubt from these findings that, if the mother’s diet 
during pregnancy is poor to very poor, she Avill in all probability have 
a poor infant from the standpoint of physical condition. If the mother 
has a good or excellent diet, she Avill probably have an infant in good 
or excellent condition, but occasionally a mother Avhose diet in the 
prenatal period is good Avill have a poor infant. It is important to 
note that of the total 216 cases, 132 cases are betAveen the tAvo extremes 
in both pediatric and dietary ratings, so that the same relationship 
exists betAveen the condition of these remaining infants in the group 
and their mothers’ nutrition in the prenatal period. This further em- 
phasizes the important relationship existing betAveen prenatal diet and 
the resulting condition of the infant. 

III. The Relation of Prenatal Nutrition to Pregnancy, Labor, 
Delivery, and the Post-Partum Period 

The Course of Pregnancy. — The course of pregnancy Avas considered 
normal in 68 per cent of the cases in Avhich the mean general dietary 
rating for the period of pregnancy AA'as “excellent” or “good”; compli- 
cations Avere found in 32 per cent of these cases. Of the eases in AA'^hieh 
the dietary rating for the prenatal period was “poor to very poor,” 
only 42 per cent of the Avomen experienced a normal prenatal course, 
Avhile 58 per cent had complications. These relationships are shoAvn 
graphically in Pig. 3. While there is a statistically significant rela- 
tionship betAveen the mother’s dietary rating and the course of her 
pregnancy, it is also eAudent that this relationship is not as marked as 
that existing betAveen the mother’s dietary rating for the period of 
pregnancy and the condition of her infant. This indicates that Avith an 
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inadequate prenatal diet the fetus suffers to a greater degree than the 
mother. In other ivords, the fetus is parasitic upon the mother only to 
a certain extent, and that extent is limited apparently by the mother’s 
nutritional state at tlie time she enters pregnancy and by the quality 
and quantity of her diet during pregnancy. It is of utmost importance 
to realize this fact, because in the usual clinical examination during 
pregnancy it is not possible to evaluate adequately the condition of the 
fetus, and it is entirely possible that a woman may have an apparently 
satisfactory clinical course, but if she is consuming an inadequate diet, 
the fetus will suffer. Contrary to the usual obstetric teaching, the 
health of the fetus is greatlj'^ dependent on the mother’s nutrition dur- 
ing pregnancy. 
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32 •/. 
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Fig. 3. — Relationship of the prenatal course to the mother’s diet during pregnancy. 
Incidence of pre-eciampsia In relation to the mother’s diet during pregnancy. Of the 
women (31) whose diets during pregnancy were “excellent” or “good,” 21 had a normal 
prenatal course, 10 had complications, such as severe nausea (4), rheumatic heart 
disease (no failure [1], marked anemia [1]), severe epidermophytosis of hands (1), 
duodenal ulcer (1), edema (1), staining (1). Of the women (36) whose diets during 
pregnancy were “poor to verj’ poor” 15 had a normal prenatal course. 21 had com- 
plications as follows; pre-eclampsia (16) (nine had other complications as well), 
pernicious vomiting and severe anemia (1), marked anemia (3), staining (1). 


The greater incidence of complications during pregnancy among the 
women with a “poor to very poor” diet is due largely to a high inci- 
dence of pre-eclampsia in this group. 'While there was no incidence of 
pre-eclampsia in any pregnancy where the diet was rated either “excel- 
lent” or “good,” there was an incidence of 44 per cent among the 
women whose diets during pregnancy were rated “poor to very^ poor.” 
This is shown graphically in Fig. 3. There was an 8 per cent incidence 
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of pre-eelampsia in the intermediate group of .132 women. It appears 
that a significant relationship exists between prenatal nutrition and 
the ineidenee of pre-eclampsia in pregnancy. A good or excellent diet 
during pregnancj’ would seem to assure its absence, but with a poor 
to very poor diet during pregnancy, the mother runs an almost 50 per 
cent chance of having pre-eclampsia. 

Labor and Dclivenj . — The average number of hours of labor of all the 
primiparas whose diets during pregnancy were rated “good” or “excel- 
lent” was 14, and this same figure was obtained for the primiparas whose 
dietary ratings were “poor to very poor,” including the tests of labor 
made in two cases of cesarean section. If the test hours of labor of these 
cesarean sections are excluded, the average number of hours of labor of 
the primiparas of this group was 12. The average number of hours of 
labor of all multiparas whose diets were rated “excellent” or “good” 
was 8, while for the multiparas whose dietary ratings during pregnancy 
were “poor to very poor,” the average number of hours of labor was 12. 
If one considers the types of delivery found in the two diet groups, no 
cesarean sections had to be performed upon mothers whose diets were 
“good” or “excellent” during the prenatal period, while 4 cesarean 
sections were found neccssaiy for women in the “poor to very poor” 
diet group. There is also a higher percentage of other difficult type 
deliveries in the “poor to very poor” diet group. This is interesting, 
since the average birth weight of these infants was markedly lower than 
that of infants born to mothers whose diets during pregnanej’ were rated 
“good” or “excellent.” In a consideration of the complications experi- 
enced by these women at delivery, only a slightly larger percentage of 
women, 58 per cent, whose diets during pregnancy were rated “good” 
or “excellent” experienced a normal delivery than was the case for all 
women whose diets were rated “poor to very poor ” ; in the latter group, 
50 per cent experienced no complications. If the complications of de- 
livery are classified as minor and major, it is evident that while the 
incidence of minor complications was approximately the same in both 
diet groups, 18 and 14 per cent, respectively, 36 per cent of the “poor 
to very poor” group had major complications, while in the “good” or 
“excellent” diet group only 24 per cent had major complications. There 
was also a greater ineidenee of fetal distress at delivery among the “poor 
to very poor” diet group. 

It is apparent that any relationship existing between prenatal nutri- 
tion and the course of labor and delivery is not clear from this series of 
cases. The types of labor experienced appear to be more difficult in 
the “poor to very poor” diet group, despite the fact that the infants 
born to these mothers were smaller. The incidence of major complica- 
tions is also higher in the “poor to very poor” diet group. The results 
from this study do not show a distinct relationship between prenatal 
nutrition and the character of labor and delivery, as was claimed by 
Ebbs, Tisdall, and Scott," nor would we concur entirely in these re- 
spects with the findings in the Interim Report of the People’s League 
of Health of England.® These workers reported that they found no 
appreciable influence of nutrition on the character and duration of 
labor. It is entirely possible that a relationship may exist between 
prenatal nutrition and the duration of labor and the character of de- 
livery; if such a relationship exists, we are inclined to belicAm that it 
is much less marked than that found with the course of pregnancy, and 
that many other factors are iiwoHed. Among these factors may be the 
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nutrition of the mother during her own fetal and postnatal develop- 
ment. Because of dietary habits it is probable that persons with poor 
diets at one period in life would also have had poor diets at earlier 
periods and that they may belong to families whose dietary habits 
were poor. 

The Posi-Pariinn Period. — AVhen tlic post-parlum course of all mothers 
whose diets for the period of pregnancy were rated “excellent” or 
“good” is compared with the iiuerperium of all women whose diets dur- 
ing pregnancy were rated “poor to very poor,” it is found that an ap- 
proximately equal number (58 and 56 per cent) of women in each diet 
group experienced a normal post-partum course. If the complications 
experienced by these women in the puerperium are separated into 
minor and maijor, it is found that 34 per cent of the women on “excel- 
lent” or “good” diets experienced minor complications, and 8 per cent, 
major complications. With those on the “poor to very poor” prenatal 
diets, 21 per cent had minor coiniilications, and 23 per cent experienced 
major complications. The incidence of such major complications as 
puerperal sepsis is so small in the group studied as to make any con- 
clusions unjustifiable. Prom the present study, it is evident that while 
there is a tendency for a relationship to exist between prenatal nutrition 
and major complications in the post-partum period, there is no distinct 
relationship such as has been shoivn with the course of pregnancy. 

Conclusions 

1. This study has shown a statistically significant relationship be- 
tween diet of the mother during pregnancy and the condition of her 
infant at birth. 

2. If the diet of the mother during pregnancy is poor to very poor, 
she will in all probability have a poor infant from the standpoint of 
physical condition. In the 216 eases studied, every stillborn infant, 
eveiy infant who died within a few days of birth, Avith the exception 
of one, the majority of infants with marked congenital defects, all 
premature, and all “functionally immature” infants Avere born to 
mothers Avhose diets during pregnancy Avere very inadequate. 

3. If the mother’s diet during pregnancy is excellent or good, her 
infant Avill probably be in good or excellent physical condition. Hoav- 
ever, it may happen occasionally (1 out of 216 cases in this series) 
that a mother AAdiose diet during pregnancy Avas ‘ ‘ excellent ” or “ good ’ ’ 
Avill gwe birth to an infant in poor physical condition. 

4. A statistically significant relationship Avas found to exist betAveen 
prenatal diet and the course of pregnancy. This relationship, hoAvever, 
is not as marked as that existing betAveen the prenatal dietary rating 
and the condition of the infant. This indicates that Avhen nutrition 
during pregnancy is inadequate, the fetus suffers to a greater degree 
than the mother. 

5. In this study, no mother Avhose diet during pregnancy Avas consid- 
ered “good” or “excellent” had pre-eclampsia, Avhile AAnth a “poor to 
very poor” diet during pregnancy, almost 50 per cent had pre-eclampsia. 

6. No statisticallj^ significant associations Avere found to exist betAveen 
prenatal nutrition and the duration and character of labor and delivery. 
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There was a tendency for the mothers whose diets during pregnancy 
were “poor to very poor” to have more difficult types of labor and to 
have more major complications at delivery, despite the fact that these 
women had, on the average, smaller infants than were born to the 
women whose diets Avere “good” or “excellent.” 

7. No relationships of statistical significance Avere found to exist 
betAveen prenatal nutrition and the post-partum course. There seemed 
to be a tendency toAvard a relationship betAveen prenatal nutrition and 
the occurrence of major complications in the puerperinm. 

The authors are indehtecT to Aliss .Tane AA^orcoster of the Doparlinent of A’^ital 
Statistics for statistical assistance in Ihc liundlinp of the material included in this 
paper, to Mrs. A^ernette S. A^’ichers Harding of tlic Center for Research in Child 
Health and Development, Harvard School of Public Health for valuable assist- 
ance in the assembling of the data, and to Dr. P. .T. Stare, Division of Nutrition, 
School of Medicine and School of Public Health, Harvard Hniversit}', for assist- 
ance in the preparation of the paper. 
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This disease leads to a stunting of bones preformed in cartilage. Bones develop- 
ing in membranes are but infrequently involved. This condition is to be differ- 
entiated from hereditary deforming chondrodysplasia. The latter disease appears 
early in childhood and is rarely if ever fatal. In achondroplasia, the disturbance is 
confined to the epiphj’seal cartilages, while in the latter the exostoses arise from the 
diaphyseal side of the epiphyseal line. The condition is rare among Negroes. The 
condition is hereditary and is inherited according to the Mendelian order. Hydram- 
nios may be an influential factor in the etiology due to increased intrauterine pres- 
sure. These patients are always bright or even above average in mental capacity. 

All dwarfs are not achondroplastics. In chondroosteodystrophy seen in cliildren 
and in young adults, the epiphyses appear late and develop slowly. The softening 
of the bones is due to calcium deficiency. The skull is large but normal, and the 
vertebrae are flattened. In the female, the pelvic outlet is decreased, while the 
obturator foramina are enlarged. The bones of the pelvis seem soft and partly 
decalcified, and x-ray pelvimetry is important if these patients anticipate pregnancy. 

AYilliam Beeuan. 



THE RATE OF FILTRATION THROUGH THE CAPILLARY 
WALLS IN PREGNANCY- 

Charles E. IMcLennan, M.D., Ph.D., Minneapolis, Minn. 

(From the Department of Obstetrics and Gynecology, University of Minnesota 
Medical School and the University Hospitals) 

I T HAS been suggested that one cause of edema in pregnancy, both 
normal and toxemic, maj* lie increased jiei'meability of tlie cajiillar^' 
wall, but this has never been clearly demonstrated. This study was 
undertaken to determine whether the coneept of increased capillary 
permeability in pregnanej' could be supported by demonstration of 
changes in the rate of filtration of fluid through the capillary walls into 
the tissue spaces. While such deviations from the normal might be to 
some extent the result of factors other than the state of the capillary 
wall, none of the other well-rceognized causes of edema formation has, 
as yet, explained adequately the generalized edema of pregnancy.® 

The method of measuring rate of filtration was that employing the 
pressure plethysmograph."’ ® The apparatus and its use have been 
described elsewhere in detail.®'^® Briefly, the volume of a segment of 
forearm with its blood vessels collapsed was measured repeatedly until 
a relatively constant value was obtained. Filtration then was effected 
by raising venous pressure in the forearm, and finally the volume of 
the segment was remeasured. The actual increase in volume of the 
segment during ten minutes was converted to cubic centimeters per min- 
ute per 100 c.c. of forearm. The volume of the segment of forearm 
was determined by the geometric method previously described.^ All ob- 
servations were made on the left forearm at 33.5 to 34.0° C. The rest 
periods between determinations of “reduced arm volume’’ (tissue vol- 
ume with blood vessels collapsed) were four minutes, and from 3 to 
6 determinations were required to obtain two successive readings differ- 
ing by less than 1 e.e. The effective venous pressure in the occluding 
cuff on the upper arm was 50 cm. of water. The actual pressure in the 
cuff was higher by the amount of a correction factor determined for each 
observation, thus compensating for the hydrostatic pre.ssure in tlie ver- 
tical forearm (see Landis and Gibbon®). The statistical constants were 
computed by standard formulas, as given by Treloar,’' using corrections 
for smallness of samples. 

♦Thi.-? study was made with the aid of a grant from the John and Mary R. Alarklc 
Foundation. 
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Observations 

1. Normal, Nonpregnant Controls . — In 12 normal, nonpregnant 
women, ranging in age from 22 to 35 years, tiie mean rate of filtration 
of fluid into the tissues of the forearm was 0.111 ± 0.008 c.c. per min- 
ute per 100 c.c. of forearm. The range of individual values was from 
0.088 to 0.167 c.c. per minute per 100 c.c. of forearm (Fig. 1, Table I). 
These values arc similar to those found by While and Jone.s® in 16 nor- 
mal subjects (9 females, 7 males) with com])arable degrees of venous 



Pig. 1. — Rates of filtration in control subjects (Column C). normal pregnant women 
(N-A), normal post-partum patients (N-P), toxemic pregnancies ante partum (T-A) 
and post partum (T-P). The solid columns indicate the mean values, the perpendicular 
lines show the ranges, and the dots on these lines are the individual values. 


congestion, and they compare favorably with the few observations of 
Krogh, Landis and Turner," and those of Landis and Gibbon® at 50 cm. 
of venous pressure. 

2. Normally Pregnant Subjects . — In 12 women observed late in nor- 
mal gestations (tliirtj^-second to fortieth week), the mean rate of filtra- 
tion in the forearm Avas 0.160 ± 0.012 c.c. per minute per 100 c.c. of fore- 
arm, and the range Avas 0.094 to 0.230 c.c. (Fig. 1. Table I). Although 
many of the individual Amines for the pregnant Avomen fall Avithin the 
range of the nonpregnant rates, thci'e is a statistically significant dif- 
ference between the mean values of the tAvo series (Table III). 
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Table I. Rates of Filtration in Normal Women and Normally Pregnant 

Women at 34° C. 



normal avomen 

NORMALLY PREGNANT, 

ANTE PARTUM 

NORMALLY PREGNANT, 
POST PARTUM 



filtration 



FILTRATION 


FILTRATION 

SUB- 


RATE 


DURATION 

RATE 

POST- 

RATE 

JECT 

AGE 

c.c. PER 

Age 

OP PREG- 

c.c. PER 




YEARS 

minute per 

YEARS 

NANCY 

MIN. PER 





100 C.C. 


WEEKS 

100 c.c. 





FOREARM 



FOREARM 



1 

25 

0.088 

23 

40 


- 

- 

2 

27 

0.089 

21 

36 

0.124 

10 


3 

29 

0.096 

29 

39 

0.126 

10 


4 

26 

0.098 

18 

37 

0.133 

- 

- 

5 

35 


25 

37 

0.145 

70 

0.112 

6 

27 


32 

40 

0.163 

13 


7 

26 


25 

32 

0.164 

8 


8 

29 


20 

40 


13 

0.149 

9 

27 

0.119 

28 

39 

0.167 

45 


10 

22 


30 

37 

0.171 

51 


11 

24 

0.136 

20 

39 

0.229 

13 


12 

22 

0.167 

20 

39 


10 


Mean 

0.111 



0.160 



Standard devia- 

0.027 



0.040 



tion 








Standard error 

0.008 



0.012 


0.008 

of mean 








Ten of the normally pregnant patients were studied after delivery 
(8 to 70 days), at which time the mean filtration rate had dropped 
to 0.113 ± 0.008 c.c. per minute per 100 e.c. of forearm. This value does 
not differ significantly from that of the control subjects, but it is sig- 
nificantly lower than the mean value for tlie normally pregnant women 
(Table HI). 

3. PregnoMt Siihjects With Toxemia . — In 12 pregnant women with 
clinical diagnoses of pre-eclampsia, low reserve kidney (mild pre- 
eclampsia), or arteriolosclerotic toxemia, observed in the last six weeks 
of gestation, the mean filtration rate was 0.123 ± 0.010 c.c. per minute 
per 100 c.c. of forearm. The range was 0.082 to 0.177 c.c. (Fig. 1, 
Table II). The average value was not significantly different from that 
of the control subjects, liut it ivas significantly less than that of the nor- 
mally pregnant women (Table III). 

After delivery (9 to 18 days) 7 of the toxemic women were restudied. 
At that time the average rate of filtration was 0.116 ± 0.012 c.c. per 
minute per 100 c.c. of forearm. This was not significantly different from 
(1) the ante-partum toxemic Amlue, or (2) the rate for the nonpregnant 
controls, or (3) the post-partum rate for the normally pregnant ivomen 
(Table III). 

Discussion 

These observations suggest that fluid Alters through the capillary 
walls more readily in Avomen late in normal pregnancies than it does 
in nonpregnant Avomen. HoAvever, more individuals must be studied at 
all stages of gestation, Avith repeated observations in the same subjects, 
before the evidence Avill be conclusiA’e. Wliether or not tlie increased 
rate of filtration in nonnal pregnancy may be attrilnitcd to increased 
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Table III. Signipicancb of Differences Between Mean Filtration Bates for 
Control, Normally Pregnant and Toxemia Subjects. Bate op 
Filtration in Cubic Centimeters Per IMinute Per 
100 C.C. OF Fokearji 


GROUPS 

differ- 

ence 

BETWEEN 

MEANS 

S. E. 

OF 

DIFF. 

R(k)* 

■ 

SIGNIFI- 

CANT 

DIF- 

FERENCE 

Controls Ts. normal pregnancy ante partuni 

0.048 

0.014 

3.43 


Yes 

Controls vs. normal pregnancy post partum 

0.002 

IffliAl 

0.18 


No 

Controls vs. toxemic pregnancy ante partum 

0.012 

EES 

0.94 


No 

Controls vs. toxemic pregnancy post partuni 

0.005 

0.014 

0.35 

hK ^ 

No 

Normal pregnancy ante partum vs. same, 

0.046 


.3.19 

mut M 

Yes 

post partum 






Normal pregnancy ante partum vs. toxemic 

0.036 

0.016 

2.31 

0.0209 

Yes 

pregnancy, ante partuni 

Normal pregnancy post partum vs. toxemic 

0.003 

0.014 

0.21 

6.8330 

No 

pregnancy, post partum 






Toxemic pregnancy ante partum vs. toxemic 

0.007 

0.016 

0.45 

0.6599 

No 

pregnancy post partum 







♦R or (k), ratio of difference to its standard error. P, probability of the (kl 
magnitude being exceeded solely through errors of random sampling. 


pez'meability of the eapillaiy walls cannot, of eourse, be ansivered di- 
rectly by these plethysmographie studies since the colloid osmotic pres- 
siu*e of the blood proteins was not considered in each case in establish- 
ing the venous congestion as it was, for example, by White and Jones.® 
They employed a congesting pressure 20 cm. above the colloid osmotic 
pressure, as determined from albumin and globulin levels by the formula 
of Wies and Peters.^^ The reliability of such formulas, however, is 
open to serious question.^^- Furthermore, it has been estimated^ that 
the average colloid osmotic pressure in normal pregnant women at term 
is about 28 cm. of water, whereas it was 32 cm. for the normal females 
in the control series of White and Jones.® If, then, the average con- 
gesting pressure in the present series of pregnant v'omen had been 4 or 
5 cm. lower to compensate for loss of protein, the rate of filtration would 
have been somewhat lower, hut perhaps not significantly decreased. For 
example, Krogh, Landis and Turner found that a drop of 1 cm. of water 
in colloid osmotic pressure was accompanied by an increase in filtration 
rate ranging from 0.0027 to 0.0045 c.c. per minute per 100 c.e. of arm 
at temperatures around 28 to 29° C. While noi’mal pregnancy is com- 
monly accompanied liy some loivering of plasma proteins, it has not been 
demonstrated that this is a major factor in the production of edema. ® 
In fact, Dieckmann^ has pointed out that the greatest diuresis and im- 
provement in edema of pregnancy occurs immediately post partnm when 
the serum protein concentration is lowest. 

In \dew of what is known about filtration into edematous tissues,^ and 
in the light of present concepts of water storage in pregnancy, one would 
not expect to find an increased rate of filtration in normai pregnancy. 
The apparent greater ease vith which fluid enters the tissue.s° wonirl 
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suggest a relative state of tissue deliydration. If there be increased 
permeability of the capillary wall, why is tliere not sufficient subclinical 
edema in the latter weeks of pregnanej' to diminisli the rale of further 
filtration of fluid? Possibly the stage is set, so far as the condition of 
the capillary wall is concerned, for the production of edema, but some 
additional factor is required to establish tlie edematous stale. Could 
this factor be the hypothetical humoral agent of Weiss- ? Unfortunately, 
these questions cannot be answered by investigations of the present sort. 

The diminution in rate of filtration in patients with toxemia of preg- 
nancy could have been predicted from what is known about filtration 
in the presence of edema.® Apparently, then, even the mildest form of 
toxemia (see detailed findings in Table II) is accompanied b}’’ a con- 
siderable degree of edema, although the latter may not be elinicall}' 
demonstrable even in the lower extremities. All of the toxemia patients 
were relatively symptom-free at the time of determination of filtration 
rate although all still exhibited some elevation of arterial blood pressure. 
Were it possible to study a group of more severeh' ill subjeets, with 
obvious pitting edema, one might expect considerably lower filtration 
rates, with subsequent rises in the post-partum period. 

Further patients arc being studied with a view to confirming the 
trends indicated here. The subjects must be chosen with some care 
so that uneoperative indimduals will not invalidate the results by mov- 
ing about during the determinations. It has been impossible to get 
many pregnant women to remain perfectly still in the supine position 
for periods of one to two hours. And this fact, as well as certain other 
considerations, makes it difficult to carry out such tedious physiologic ob- 
servations on patients with severe degrees of pre-eclampsia or eclamp- 
sia. 

Summary 

Using the pressure plethj^sinograph at 34° C., the rate of movement 
of fluid through the capillary wall was studied with a congesting venous 
pressure of 50 cm. of water in the forearms of 12 noimal women, 12 nor- 
mally pregnant women near term, and 12 pregnant women near term 
■with some form of toxemia. Seventeen of the pregnant patients also 
were studied post partum. 

The mean rate of filtration for the normal controls was 0.111 ± O.OOS 
c.c. per minute per 100 e.c. of forearm. In the normallj^ pregnant women 
it was significantlj’" greater, being 0.160 ± 0.012 c.c. After delivery the 
rate dropped to the control level. The patients with toxemia had a 
mean rate of 0.123 ± 0.010 c.c. per minute per 100 c.c. of forearm, which 
was not statistically different from that of the controls, but significantly 
lower than that of the noi*mally pregnant women. There was no ap- 
preciable change in the toxemic patients after delivery. 
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Conclusions 

From observations in a small series of patients, it appears that tlie 
rate of filtration through the eapillaiy wall, contrary to expectation, is 
somewhat increased over the normal in the latter weeks of pregnancy. 
This may be the result of an increase in the permeability of the capillary 
wall, although other factors must be considered, particularly the level 
of the colloid osmotic pressure and the state of tissue hydration. Pa- 
tients with even mild toxemias of pregnancj’^ appear to have sufficient 
edema (usually not clinically demonstrable) to interfere with filtration 
of fiuid into the tissues. Toxemic patients with massive generalized 
edema might be expected to show marked diminution in the rate of 
filtration. 
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A REPORT ON SEQUENTIAL ABORTION- 

Edward Alujx, JM.D., Chicago, III. 

(From ihc Department of Ohatctrics and Gynccotopy, Preehyterian TLoapital) 

T he causes and treatment of sequential aiiortion are an important 
problem in the general consideration of stci’ility. Apiiroximately 
18 per cent of all pregnancies end in miscarriage. AVhen we add to 
this list the fetal deaths due to abnormalities, prematurity, etc., the 
fetal mortality is appallingly high. Therefore, this field of obstetrics 
probably offers the greatest opportunity for fetal salvage of any of the 
angles of preventive okstetrics. Pre.sent-day obstetric care is more 
inadequate in this respect than the routine prenatal and deliveiy prob- 
lems that arise daily. This inadequacy is due to the inherent gaps in 
our knowledge of the mechanics of implantation of the fertilized ovum, 
the normal maintenance of growth., and the controlling factors in 
uterine quietude or expulsive uterine contractions. One method of 
approach to these clinical problems is the gradual addition to the 
literature by many observers of careful clinical records so that even- 
tually sufficient material will be available for worth while conclusions. 

Material 

This report consists of the records of 28 such representative cases, 
the treatment they received, results obtained, and the impressions 
gained during their care. No definite conclusions can be drawn, but 
suggestions for further study may be indicated. As Table I indicates, 
only 31 completed their pregnancies and three as yet are undelivered 
gestations. These form the basis of our observations. However, an 
analysis of the 37 additional pregnancies which these 28 patients had 
had before they came under our observation, reveal essential details 
for the evaluation of the whole. In spite of the fact that 12 of these 
Avomen came primarily for the treatment of long-continued periods of 
sterility, the sum total of 71 pregnancies is an index of average fertility 

Table I 


Total number of patients 28 

Total number of pregnancies 71 

Total number of pregnancies treated 31 

Total number of pregnancies undelivered 3 

Total number of term living babies 16 

Total number of pregnancies lost 12 

Total number of patients with previous sterility 12 

One previous miscarriage 12 

Two previous miscarriages 4 

Three previous miscarriages 1 

Four previous miscarriages 1 


•Read at a Joint Meeting of the Chicago. St. Louis, and Kansas City Gynecological 
and Obstetrical Societies, in Chicago, Illinois, February 21, 1942. 
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of approximately 2 pregnancies per patient. One might reasonably 
expect that the factors of clistnrhecl physiology operating in sterility 
might be responsible for an increased incidence of miscarriage or pre- 
mature labor, especially since the sterility of 5 of these patients fol- 
lowed a previous miscarriage. In a large sei'ies of relatively sterile 
patients the recurrent factors causing abortion, as described by Malpas,^ 
would probably be more frequent than in normal patients. Seventy- 
five per cent of these patients treated for sterility produced normal, 
living babies. Twelve of these patients had had 1 miscarriage and 4 of 
them had had 2. One patient had lost 3 pregnancies and 1 had lost 4. 

Malpas has calculated that one out of each 100 patients Avill abort 
the second time due to recurrent or random causes, and that this equa- 
tion will become almost constant after the third abortion. According 
to his calculations, after the third abortion, only about 27 out of each 
100 pregnancies will produce living babies. In this series there Avere 
only three demonstralde abnormal factors as listed by this author, one 
miiltiple pregnancy, tAvins delivered at Aa’c months, and tAvo fetal mal- 
formations. These malformations both occurred in babies delivered 
during the latter portion of the third trimester of pregnancy. No mal- 
formations Avere noted in the fetuses of the early pregnancies, although 
they undoubtedly occurred as has been shoAvn by Heusser and Streeter- 
and many others. In most instances the fetal sac had been di.scarded by 
the patient before entering the hospital or no gross evidence of the fetvAS 
Avas found AA'hen curettage Avas performed. There Avas no evidence 
of the toxemias of pregnancy or nephritis in these Avomen. All sero- 
logic tests Avere normal, and there Avere no severe degrees of anemia. 
These abortions all occurred in private patients of the better class so 
that dietary deficiencies and environmental factors .should have been 
minimal. Additions of large quantities of Autamins, especially vitamin 
E, Avere given early in pregnancy in every ease. 

The term in Aveehs or months at AAdiieh these 71 pregnancies termi- 
nated raises questions as yet unanswered. 


Table II 


Term of Pregnancies in Months 

JIONTHS 

2 

2,} 3 4 o 6 7 S 9 undelivered 

TOTAL 

No. Pts. 

9 

5 11 3 6 5 29 

3 

71 

Early Abortions in- IFeeJcs 

AVEEKS 

7 

8 9 10 11 12 13 14 


TOTAL 

No. Pts. 

1 

S 2 3 2 6 3 


25 

Total number of 
Total number of 
Total number of 

pregnancies delivering between 5 and 
pregnancies delivering at term 
pregnancies delivering between 7 and 

8 months 

14 weeks 

14 

29 

25 


It Avould seem, as has been previously observed many times, that 
spontaneous abortion is most likely to occur about the time Avhen a 
menstrual period Avould have othemvise occurred. Rhythmic activity 
such as that causing the menstrual period Avould seem to be closely 
related. Hormonal determinations have indicated that decreased pro- 
duction of progestin may be responsible for sequential abortion. These 
investigations have also suggested that the production of progestin i.s 
taken oAmr from the ovary by the placenta at about the fourth month 
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of gestation. AVe sliould therefore logically he able to stop progestin 
substitution therapy at the end of .sixteen u'eeks of pregnane^c In this 
series of patients only three of the nii.seai'riage.s occurred betAveen the 
end of the third and beginning of the fifth month. On the other hand 
there were three i^reniature labors at five months, 6 at six months, and 
5 din-ing the eighth month of gestation. Premature labors would indi- 
cate either increased irritabilitj' of, or tension in, the uterus or some 
fundamental weakness of the membranes themselves. Only 29 of the 
68 already delivered patients reached full term. It is hard to reeoneile 
the occurrence of two missed abortions, one at six months, with the 
above facts, except on the basis of random factors. 

According to more reeentl}' .suggested standards, dosage was often 
quite inadequate. This was espcciallj' true in the earlier cases treated. 
However, a few of these patients paid more for their medication than 
they did for either their hospital care or medical attention. The aver- 
age coui'se of treatment and dosage is shown below. 

Table III. Ee.sults rx Patiexts With Pbemous STEniLity 


2. 11 yo.'vrs .•ifenlity 

2. 1.3 months .sterility 

3. 14 months sterility 

4. 4 years sterility 

5. 91 years sterility 

0. 20 months sterility 

7. 2 years sterility' 

8. 14 years sterility 

9. 15 months sterility 

10. 4 years sterility 

11. 10 years sterility 

12. 4 years sterility 


Tcrin living hahy 
Term living baby 

5-month premature ruptured membranes 
Term living baby 

Term lii-ing baby. Second pregnancy, 0 
months premature 
S weeks miscarriage 

S months malformation. .Death 10 hours 
7 months premature separation placenta 
Full-term living bab}’ 

Full-term living baby 
Full-term living baby 
Full-term living babj’ 


TOTAL NUJIBER OK PATIENT.S TREATED WITH 


PROLUTOX 

j i'ROLUTON AND 

I’ROGESTEKOL OR 

1 PKANON I 

PBANON 

1 

PKOGESTEROL 

19 

4 i 

2 1 

6 

FETAL RESULTS IX VARIOUS GROUPS TREATED VUTH 

PROLUT’ON 1 

PROLUIOX WUTH PRAXOX OR PKOGESTEROL 

LIVING BABY 

FETAL DEATH 

Ln7NG BABY 

FETAL DEATH 

15 

6 

3 

n 

O 

(1-L, 1-U) 

(2-*, 1-0) 

(1-L) 


PKOGESTEROL | 

[ PRAXOX 

LIVING BABY | 

1 FETAL DEATH 

LmNG BABY 

FETAL DEATH 

1 1 

1 3 

1 

1 


•Fetal malformations. Bo7'n alive. 


O. Missed abortion. 

L, Delivered full-term after this report was completed. 
U, Undelivered but near term. 


It would seem from the above results if progestin is of help in the 
treatment of sequential abortion lij^podermie administration is to be 
preferred. The number of patients treated by medication given orally 
or in combination with injection is too small to comment upon except 
that they were ver}^ disappointing. 

A resume of the case histories is appended. 
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Abortion Case Histories 

Case 1. — K. L., 1937, aged 41 years. Last menstrual period, May 25, 1939. Pre- 
vious miscarriage, 12 weeks. Eleven years’ sterility. First examination, June 30, 
1939. Pelvic Findings; Uterus sliglitly enlarged. Zondek plus, July 3. Medication: 
Thyroid gr. % daily, wheat germ oil min. 20 b.i.d.; proluton 5 mg. twice weekly. Bed 
rest. Bleeding began Julj' 21. During next two months 3 periods of bleeding, as 
much or more than a menstrual period. Treatment ; Each time by proluton ampoules, 
one 5 mg. b.i.d. Delivered: February 10, 1940. Weight of infant, 6 pounds 7% 
ounces. 

Case 2. — B. L., aged 20 years, 10 months' sterilitj-. .Last menstrual period, 
Oct. 21, 1939. Treated 13 additional months for sterilit 3 ’. Aborted months. 
No treatment. Treatment: for sterility began again Nov. 7, 1938. ThjToid gr. 1 
daity until six months, wheat germ oil min. 20 b.i.d., complete bed rest. Proluton 5 mg. 
twice weekly. Slight bleeding Jan. 4, 1940. Proluton 10 mg. twice daily for 4 days, 
then 1 mg. daily five days. Delivered: Jnly 20, 1940. Weight of infant 9 pounds 
6 ounces. This patient is now in the eighth month of another pregnancj'. False 
labor of eight hours’ duration occurred at twenty-eight weeks. Given proluton 
10 mg. 


Case 3. — H. P. F., aged 31 j-ears. Last menstrual period Aug. 26, 1939. Pre- 
vious miscarriages; first husband, twins at 5 months; second husband, at three 
months. Treatment ; Thyroid gr. % daily, wheat germ oil min. 20 b.i.d. Bed rest. 
Proluton ampoule 1, 1 mg. twice weekly. Two periods of bleeding October 4 to 8, 
and October 26 to 29. Proluton ampoule 1, 10 mg. b.i.d. during bleeding and for 
three daj's after cessation. Delivered: Cesarean section June 9, 1940. Weight of 
infant 6 pounds 5 ounces. Last menstrual period July 23, 1941. Slight bleeding 
three days beginning Sept. 4. Treatment: Progesterol 5 mg. t.i.d. for six days 
and then 1 daity for seven days. Bed red. Felt life Nov. 18, 1941. Pregnancy 
progressing normally. 

Case 4. — E. M., aged 28 j'ears. Last menstrual period Maj- 11, 1940. Previous 
miscarriages: 1938: 10 weeks term. Two previous full-term pregnancies, last being 
July 1, 1934. Slight bleeding January 8 and 9. Treatment: Proluton ampoule 1, 
1 mg. daily, then twice weekty. Bleeding 7 daj’s beginning Juty 5, 1940. Proluton 
ampoule 1, 1 mg. daity, wheat germ oil 20 min. b.i.d. Bed rest. Delivered: Jan, 30, 
1941. Weight of infant 7 pounds 10 ounces. 

Case 5. — B. C., aged 25 years. Last menstrual period Feb. 9, 1941. Prerdous 
miscarriage : One 11 weeks from term 6 months ago. Term pregnancies : one 2 j-ears 
old. Moderate bleeding began April 7, 1941, lasted 7 daj-s. Treatment : Proges- 
terol 5 mg. t.i.d. for three daj-s, 2 mg. daily for three days. Progesterol 1 mg. 
daity, for three daj’s. Bleeding began again April 15, 1941, and above routine re- 
peated. Bleeding stopped April 18. Bed rest, wheat germ oil min. 20 b.i.d. Tlij-roid 
gr. Vj daity. Delivered: Oct. 24, 1941. Weight of infant 6 pounds 8 ounces. 

Case 6. — Mrs. J. W. M., aged 34 years. Last menstrual period June 1, 19.39. Mis- 
carriages, 2. One 10 years ago at 11 weeks term. One 1 year ago at 9 weeks term. 
Examined first Juty 28, 1939. Treatment : Placed on proluton 5 gr. t.i.d., thyroid gr. 
% b.i.d., wheat germ oil min. 20, b.i.d., relative bod rest. Began bleeding moderately 
Aug. 7, 1941. Proluton 5 mg. 1 ampoule t.i.d. for three days. Bleeding ceased in 
forty-eight hours. Proluton ampoule one, 5 mg. continued for 7 days. Bleeding 
recurred and above routine repeated. Bed rest, continued tlij-roid, wheat germ oil. 
Delivered; March 12, 1940. Weight of infant 7 pounds 8 ounces. 



74 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Case 7. — C. G., siged 30 yenrs. Miscarriages, one 8 wceivs term. No treatment. 
Last menstrual periotl approximately Jrarcli 20, 1938. Bleeding began .Tune 20, 
1.038, quite profu.so. Treatment: Proluton ampoule one. .7 mg. t.i.d. for four days. 
Bleeding ceased in 3 days. Proluton ampoule 2, 5 mg. for two days and then once 
each day for 1 week. Bed re.st, wheat germ oil min. 20 b.i.d. Thyroid gr. daily. 
Delivered; Doc. 20, 19.38. Weight of baby 8 pounds. 

Case S. — D. II., aged 39 years. Miscarriage, one. Nine-week term. No treat- 
ment. Previous pregnancy: one normal child, Dec. 29, 1930. Second, 1931 by 
cesarean section. Ectopic vesicae, repair. Survival. 7 ])ound.s 4 ounces. Last 
menstrual period Aug. 24, 1939. Bleeding began Nov. 0. 1939. Treatment ; Pro- 
lutou ampoule 1, 5 mg. t.i.d. for three days. Bleeding decreased. Ampoule 2, 5 mg. 
b.i.d. two days. Brownisli discharge 9 days. Proluton 1 ampoule 5 mg. daily 
12 days. Bed rest. Thyroid gr. yj b.i.d., wheat germ oil min. 20, b.i.d. Delivered: 
Jlay 14, 1940. Nasal septum absent, cleft palate, brain one-half normal size. Sub- 
epicardial licmorrhage, horseslioe kidney. Marked cyanosis after delivery. Death 
in six hours. 

Case 9. — L. H., aged 33 years. Miscarri:»gcs, 2. One 4 j’oars ago, 3 mo. term. 
One miscarriage 7 years ago, .3'^ mo. term. Treated 1.3 montiis for .sterility. Last 
menstrual period Feb. 12, 1940. Examined first on March 12. Eondek jilus on 
March 15. Trcalmmt; Complete bod rest. Thyroid gr. Yj daily. Proluton ampoule 
of 1 mg. twice dail.v. First blooding .slight, on April 10, 1939. Proluton ampoule 1, 
5 mg. b.i.d. for 3 days, tlien tunjioule 1, 1 mg. daily for 7 day.s, followed by ampoule 
of 1 mg. twice dail.v. Spotting again Jlay 5. Slight bleeding .Tune 13, 1940. 
Delivered: Aborted Juno IS, 1940. Infant not weighed. 

Case 10. — K. D. Miscarriages, 3. Two at (i months and 1 at oYi monfh.s, 1934. 
Last menstrual period Feb. 27, 1938. Basal metabolic rate minus 14 per cent. 
Treatment : ThjToid gr. Yz b.i.d. Proluton ampoule 1, 1 mg. one to two times weekly. 
Mlieat germ oil min. 15 b.i.d. Continued until fhirt.v-sixth week. Absolute bed rest. 
Delivered; Nov. 20, 1938. Weight of infant 8 pounds 1 ounce. 

Case 11. — M. B., aged 38 years. Miscarriages 2. In 1933 full term, normal j 1937 
miscarriage at 2 montlis, also 1938 at 2 months. Troatiuent for sterility included 
removal of cervical polyp at 0 months. Last menstrual period Jlay 1, 1940. 
Treatment: Bed rest, thj'roid gr. Yz daily. Mlieat germ oil min. 20 b.i.d. Proluton 
ampoule 1, 5 mg. twice weekly. Delivered: Dec. 24, 1940. Weiglit of infant 5 
pounds 0 ounces. Complete atresia second portion duodenum. Lived 10 hours. 

Case 12. — E. H. Normal pregnancy, Dec. 24, 1935. Miscarriages, 4. First, 
June 25, 1937, at three months term. Second, Jan. IS, 1938, at 10 weeks term. 
Third pregnancy, last menstrual period, May 20, 1941, Vaginal bleeding began July 
10, 1941. Treatment: Bed rest. Thyroid gr. V.. Proluton ampoule 1, 5 mg. b.i.d. 
Pranon. 5 mg. daily. Bleeding stopped. Began July 28, 1941. Proluton ampoule 1, 5 
mg. daily. Pranon 5 mg. b.i.d. Aborted July 31, 1941. Fourth miscarriage. Last 
menstrual period Sept. 22, 1941. Zondek positive November 0, 1941. Treatment: 
Complete bed rest. Thyroid gr. 1 daily. Proluton 5 mg. daily. Spotting began 
Nov. 27, 1941. Proluton 5 mg. b.i.d. Progesterol 5 mg. t.i.d. Aborted Dec. 17, 1941. 
She is again pregnant and due to deliver Dec, 19, 1942. Proluton 10 mg. daily 
given from 5 to 30 weeks of gestation. 

Cases With One Miscarriage 

Case 13. — G. F., aged 30 years, 1 miscarriage, 2 years three months ago. One 
full-term pregnancy; child now 4 years old. Last menstrual period July 24, 1939. 
First seen. Sept. 8, 1939. Bleeding slight November 13, 14, and 15. Treatment : 
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Proluton ampoule of 1 mg. daily, for 5 days, then each 2 days for 5 days. Bed rest. 
Th 3 Toid gr. daih'. Remainder of pregnancj’ uneventful. Delivered ; April 24, 
1940. Il’eigiit of infant 9 pounds 2 ounces. 

Case 14. — V, D., aged 29 years. First pregnancj-; last menstrual period Jan. 30, 
19.39. Spotting IMarch .3,. T I'eai merit : Proluton ampoule 1, 1 mg. daily for 3 dav-.s, 
ampoule 1 each 3 days for 7 daj-s. Thyroid gr. 1 daily. Basal metabolic rate minus 
20. Delivered: Nov. 13, 1939. Weight of infant 6 pounds 8 ounces. Second preg- 
nancj’; last menstrual period Nov. IS, 1940. Zondek positive, Jan. 8, 1941. Bleeding 
began February 15, IG, and 17, 1941. Treatment: Proluton ampoule 1, 1 mg. b.i.d. 
for 4 days, then ampoule 1 daily for 3 days, then ampoule 1 each 2 daj-s for 5 days. Ex- 
amined March 28, 1941. Uterus only 7 to 8 weeks size. Alissed abortion. 

Case 15. — S. G., aged 28 years. One misearriag-j at 4 weeks, 1936. Last men- 
strual period Jan. 28, 1940. Moderate bleeding began March 18, 1940. Treatment: 
Bed rest. Thj-roid gr. 1 dailj-. Pranon 5 mg. b.i.d. Bleeding and pranon continued 
for 10 daj’s. Pranon gi-aduallj- reduced to 1 each 3 daj-s until March 24. Continued 
until June 4, 1940. Delivered: Nov. 3, 1940. Weight of infant 7 pounds 11 
ounces. 

Case 16. — H. B., 1 pregnancy, 3 j-ears ago. Present pregnancy: last menstrual 
period June 22, 1939. Bleeding August 4, 5, and 6. Treatment : Wheat germ oil 
min. 20, b.i.d. Bed rest. Thyroid gr. % daily. Proluton ampoule 1, mg. 5 for 3 
days, then ampoule 1, mg. 1 daily for 3 daj-s. Bleeding September 5 and 6. Above 
treatment repeated. Delivered: March 23, 1940. Weight of infant 7 pounds 11 
ounces. 

Case 17. — H. K., aged 29 j-ears, 1 miscarriage of 8 weeks, Nov, 14, 1939. Last 
menstrual period Jan. 31, 1940. Examined first April 1, 1940. Uterus 8 weeks 
size. Treatment: Proluton ampoule 1, mg. 1 daily. Bed rest. Thyroid gr. 
daily. Wheat germ oil min. 20 b.i.d. Bleeding began profuselj- April 16, 17, IS, 1940. 
Proluton 5 mg, b.i.d. for 5 days, then 1 each daj- for 3 days, then 1 ampoule 1 mg. 
daily. Continued to fifth month. Pranon 5 mg. 3 times a week to sixth month. 
Delivered: Oct. 25, 1940. Weight of infant 5 pounds 1 ounce. 

Case 18. — H. T. One full-term pregnancj-; delivered Aug. 25, 1933. Last mis- 
carriage Nov. 8, 1935 at S weeks term. Last menstrual period June 7, 1936. Patient 
fell one-half floor in elevator Jan. 19, 1937, Pains began Feb. 4, 1937. Bleeding 
irregular until March 11, 1937. Pains began again. Nothing stopped pains except 
proluton ampoule 1, 1 mg. t.i.d. A similar period of pains of 12 liours’ duration on 
March 15, 1937. Treatment: Proluton ampoule 1, 1 mg. every 4 hours. Pains ceased. 
Delivered: March 21, 1937. AVcight of infant 8 pounds. 

Case 19. — M. H., aged 39 j-ears, 9tA j-ears’ .stcrilitj-. Treated 2 j-ears. Full-term 
deli%-erj’ Dec. 8, 1937. Birth weight 7 pounds 11 ounces. One 6 montlis premature. 
Proluton 10 mg. given dailj- for 1 week preceding premature deliverj- duo to verj- 
painful uterine contractions. 

Case 20. — A. K., 10 months’ retained fetus. Uterus stopped growing at about 4 
months. Curettement advised June 5, 1938, Curetted .Julj’ 14, 1938. No fetu.s. 
Sclerotic placental tissue. Patient, aged 24 j-ears. Last menstrual period April 25, 
1939. Moderate bleeding. June 20, 21, and 22. Treatment: Proluton ampoule 1, 
5 mg. b.i.d. for 5 days. Ampoule 1, 5 mg. daily for 3 days. Ampoule 1, 1 mg. each 2 
days until feeling fetal life Sej)!. 12. Bed rest. Thyroid gr. 1 dailj-. lyhcat germ 
oil min. 22 b.i.d. Delivered: Jan. 26, 1940. Weight of infsint 6 pounds 1 ounce. 
Patient had 4 somewhat profuse but normal menstrual periods beginning late in 
April. Entered hospital during fifth menstrual period after first week of verv 
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profuse bleeding. During tlic following 1(5 duys the patient was curetted twice and 
packed once for profuse bleeding. Hemoglobin and rod count were 40 per cent and 
2,800,000. Seven thousand seven hundred cubic ccntinieter.s of blood were given 
during this time. Vaginal hj’sterectony Nov. 23, 1940. No evidence fetal ti,=sue or 
other abnormalities on micro-scopic examination of tissue taken from many areas 
in the uterine wall. Large vacuoles found in intimal cells of large blood vessels. 


Sterility 

Case 21. — D. B., married 11 years. Never pregnant. Tre.ated 15 months. Last 
menstrual period .Tune 2, 1940. Zondek positive .Inly 19, 1940. Trcatmcni : Bed 
rest. ThjToid gr. % b.i.d. AVheat germ oil, min. 20 b.i.d., pranon 5 mg. each 2 days 
begun August S. Bleeding began August 14, 15, and 10. Prolutnn ampoule 1, 5 mg. 
b.i.d. for 5 days then ampoule 1, mg. 1 each ,3 days until Nov. S, 1940. DrUvered: 
March 22, 1941. 'Weight of infant 0 pounds 10 ounce.s. 

Case 22. — H. S., aged 30 years. Married 14 yeais. Treated 314 years. Last 
menstrual period Ma 3 ' .3, 1941. Blood}’ di.scharge began .7ul\’ .3, 1941. Trcatmcni : 
Given progesterol daih-. Bleeding continued 2 weeks. One week later progesterol 
3 times each week. Felt life Oct. 14, 1941. Rupture mcmbrane.s, short cord, separa- 
tion placenta during labor. Delivered: .Tan. 2, 1942. Infant not weighed. Lived 
6 hours. 

Case 23. — E. A., aged 34 j’Oiir.s, 20 months sterilit}’ treated for 0 months. Zondek 
positive Dec. 29, 1941. Last menstrual period Nov. 23, 1941. Bogan bleeding Dec. 
24, 1941. Treatment: Bed rest. Thyroid gr. % b.i.d. TVheat germ oil 20 min. b.i.d. 
Progesterol 5 mg. t.i.d. Bleeding lasted 114 weeks. Progesterol cut to 2 each day. 
Began spotting again Jan. 19, 1942. Bleeding began .Tiin. 24, 1942. Curetted 
Jan. 29, 1942. She is now in her eighth month of ])regnanc.v. Blooding began 3^4 
months for 4 daj’S. Proluton 10 mg. dailj’ given. 

Case 24. — C. S. One full term 4 j'cars. One misciirriago. Last menstrual 
period Aug. 4, 1940. Blooding began Nov. 8, 1940. Treatment : Progesterol 5 mg. 
3 times daily. Bed rest. Wheat germ oil. Proluton 1 mg. t^vice eticli week. Two doses. 
Aborted: Nov. 11, 1940. Last menstrual period Dec. 6, 1941. Bleeding of 3 daj’s’ 
duration slight, Jan. 3, 1942. Treatment : Bed rest. Zondek positive Jan. 5, 1942. 
Relative bed rest. Pranon 5 mg. dailj’. Slight bleeding Feb. 7, 1942. Cramps. 
Proluton 10 mg. dail}'. Vitamins E and C. Bed rest. Progressing normallj'. Felt 
life March 27, 1942. 

Case 25. — V. W., aged 35 j’ears, 8 months deliver}’ May 2, 1937. Erythro- 
blastosis. Last menstrual period June 20, 1935. Bleeding August 14 to 19. Treat- 
ment: Proluton ampule 1, 1 unit daily for 8 days, then ampoule 1, 1 unit twice 
each week. Thyroid gr. 14 daily. Bed rest. Bleeding began ag.'iin Dec. 20, 1935. Pro- 
luton ampoule 1, 1 unit each 2 days. Bed rest until March 22, 193(5. Delivered : 
March 22, 1930. Weight of infant 7 pounds 2 ounces. 

Case 20. — ^AV. J. L. Child 4 years ago. Living and well. Child 2 years ago. 
Died intrauterine, retained 10 days in uterus. Last, menstrual period Doc. 3, 1938. 
Felt life April 19, 1939. June 12 no motion, no heart tones. Delivered; Aug. 2, 
1939. Basal metabolic rate minus 8. Treatment: ThjToid 1 gr. daily. Wheat 
germ 20 drops daily. Last menstrual period May 20, 1940. Above continued. 
Pranon 5 mg., 3 times each week. Delivered : Dec. 25, 1940. 

Case 27. — L. C., aged 23 years. No previous pregnancies. Mai'ried 10 months. 
Mitral stenosis. Last menstrual period Nov. 16, 1941. Bleeding began Jan. 12, 
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1942. Treatvxeni : Progestei'ol 5 min. 3 times daily. Bed rest. Wlieat genu oil 
min. 20 daily. Bleeding began Jan. 19, 1942. Curetted on Jan. 20, 1942. 

Case 28.— C. H., aged 32 years. Two full-term pregnancies. Last menstrual 
period Aug. 8, 1941. Spotting began Nov. 3, 1941. Seen first Nov. 10, 1941. 
Treatment; Bed rest, thyroid gT. % b.i.d. Wheat germ oil min. 20 daily. Proluton 
1 ampoule 5 mg. given in office. Progesterol 5 mg. 3 times daily. Bleeding stopped 
Nov. 18, 1941. Pregnancy continuing normally. 

Suminary 

Average treatment: Complete bed rest during active bleeding or, 
as soon as pregnancy was diagnosed in the patient of prolonged sterility, 
or who had had previous miscarriage. 

Continued bed rest for 2 weeks or occasionally to 10 weeks. 

Thyroid grain dailjL 

Wheat germ oil min. 20, or ethynl acetate 3 mg. each day. 

Proluton 1 to 10 mg. 1 to 2 times each day during bleeding, and 
decreased to 1 mg. twice each week. 

Pranon 5 to 10 mg. each day during active bleeding, decreased to 
each two days. 

Progesterol 5 to 10 mg. each day. 

No definite conclusion can be drawn from this small group of pa- 
tients. However, certain impressions maj’- be gained. 

1. If progesterone therapy is of value in habitual abortion, it should 
be extended to the period of viability. 

2. That late premature rupture of the membranes suggests estrone 
predominance. 

3. That larger doses of progesterone be used and the preferable route 
of administration seems to be parenterally. 

In the group delivering between the fifth and the eighth month the 
following fetal conditions were found. 

1. One with absence of nasal septum, cleft palate, horseshoe kidney, 
and small brain. 

2. One with complete atresia of second portion of duodenum. 

3. One with probable erythroblastosis. 

4. Three with premature rupture of the memliranes. 

5. Two missed abortions, one at five months and anotlier at two 
months. 
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THE FLUIDITY OF MENSTRUAL BLOOD, A PROTEOLYTIC 

EFFECT* 

Chari.ks Huggins, M.D., Virginia C. Vaig, and M. Edward Davis, ]\LD., 

Chicago, Jug. 

(From the ncpnrt ments of Sttrpcry, anil of Ohsfctric.i and Gynecology of The 

University of Chicago) 

A LTIIOU(tI-I the presence of fluid blood in flic menstrual dischar{|e 
of normal women has long been known, the subject has not been 
examined until recently with modern coagulation methods. 

It is generally agreed that the coagulation of blood occurs because of 
the interaction of two proteins, thrombin and fibrinogen. A working 
mechanism of coagulation, accepted by many investigators, may be 
summarized as follows: 

Prothrombin + Ca'*'^ + Thromboplastin — > Thrombin 
Fibrinogen + Thrombin — > Fibrin. 

During menstruation the peripheral blood coagulates normally.*'^ 
The menstrual fluid does not contain fibrinogen,’’ -• ® thrombin,’’ ’ 

prothrombin,’’ - or anticoagulants.’’ ' The calcium content has been 
stated to be normal-’ ” and the fluid contains an abundance of the fac- 
tor which promotes clotting of hemophilic blood.- 

The theory is not new that mcn.strual blood is fluid because of a lytic 
agent which dissolves the clot after it has formed in the uterine glands 
or cavity. Halban and Franks found that strips of mucosa in the pre- 
menstrual stage digest protein; this jiroteolytic ferment is absent in 
the postmenstrual stage. Prankl and Aschner'’ found that iiremen- 
strual uterine epithelium liberated important amounts of tyrosin crys- 
tals on incubation with ])eptone (seidenpejiton) in a weakly alkaline 
solution. Rona and Waldbauer’- observed that nonprotein N and 
amino-N of menstrual blood from the uterus were higher than in cir- 
culating blood, attributing the increase to proteolysis. Glueek and 
Mirsky,’ and Lozner, Taylor and Taylor- concluded that menstrual 
fluid contains blood which has previously been clotted, the clot being 
dissolved by some hypothetical lytic agent. Whitehouse® obtained evi- 
dence for what he considered to be a specific fibrinolysin : mixing men- 
strual blood with venous blood in equal amounts, complete resolution of 
the clot occurred in from twelve to tAventv-four hours in 12 eases, with 
partial resolution in 6 tests. Kross’® mixed fluid from the uterus of 
rats with venous blood and observed that the blood clots Avere dissolved 
within a short time. He” also found that hematoeolpos fluid from a 
young Avoman readily liquefied clots from A’enous blood in three hours. 

Materials and Methods 

Menstrual fluid was obtained on the first or second day of catamenia 
from 3 8 Avomen by the use of a rubber A’aginal diaphragm. The blood 

"This investig-ation was supported by a grant from the Committee fqt: Uesearch 
in Problems of Sex, the National Research Council. 
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was collected for three to six hours and tested immediatelj’^; in most 
eases a pinch of sulfathiazole powder (about 50 mg.) was placed in the 
cup to inhibit bacterial action. Peripheral blood was obtained from 
the patient, other persons and rabbits; potassium oxalate, 20 mg., was 
used as an anticoagulant for blood, 10 c.e. and the plasma was diluted 
1 :4 with saline. Testing for fibrinolysis was carried out bj^ mixing the 
diluted, oxalated plasma, 1 c.e., with menstrual blood 0.5 c.e., either un- 
diluted or diluted with saline to this amount and adding calcium chlo- 
ride (0.25 per cent), 0.25 c.e. In specified instances no calcium was 
added. The tubes were placed in a water bath at 37° C. and the time 
of clotting and of lysis were noted. 

In 12 rats under ether anesthesia, the uterine cornua were ligated 
with silk. Stillbestrol, 0.1 mg. dissolved in olive oil, was injected twice 
weekly and after two weeks the abdomen was reopened and the uterine 
secretion aspirated. 

Purified fibrinogen, thrombin, and thromboplastin were prepared 
from beef plasma and lung liy the method of Smith, Warner, and 
Brinkhous"® and prothrombin by the technique of Seegers and col- 
leagues.-^ 

Tiypsin was determined by the method of Anson’^® and the results 
were expressed in units of Kolm, Shaj”^ and Gershon-Cohen one unit 
of trypsin representing tlie liberation of chromogen equivalent to that 
produced by trypsin, 1 mg. in one minute per 100 c.c., under stated 
conditions from denatured hemoglobin. Citrate determinations were 
made by the method of Puchcr, Sherman, and Vickery.^® Acid and 
alkaline phosphatase Avere determined by the King and Armstrong 
method.^®’ . 

Results 

Clotting Time and Fibrinolysis With Menstrual Fluid. — ^Determina- 
tion Avas made of the coagulation time of 19 specimens of recalcified 
oxalated peripheral blood, 1 c.c., mixed Avith menstrual fluid, 0.5 c.e. 
The clotting time Avas the same as the controls in four instances, slightly 
lessened in 12, and slightly prolonged in 3 cases. The most rapid 
clotthig occurred in tAvo and one-half minutes, and the most prolonged 
time Avas tAvelve minutes; the average clotting time of controls in 
which saline replaced menstrual blood Avas six minutes. 

The effect of menstrual blood on subsequent lysis of the clot is shoAA'ii 
in Tables I and II. 

Fihrinogcnolysis. — The destruction of plasma fibrinogen by men- 
strual blood Avas slight. The effect Avas determined in 12 cases by in- 
cubating menstrual fluid, 0.5 c.c., AA'ith oxalated peripheral blood, 1 c.c., 
Avithout additional calcium for tAvo to six hours Avhen calcium chloride 
Avas added. All specimens clotted on adding calcium ions in nearly the 
same time as did tlie control plasmas containing menstrual fluid Avherc 
calcium Avas added immediately after mixing. 

Sj)onfaneous Induction of Clotting . — In two te.sts of tAveh-e, men- 
strual blood, 0.5 C.C., Avithin one hour caused clotting of oxalated human 
plasma Avithout added calcium; smaller amounts Avere ineffective. In 
the remaining instances, the plasma remained fluid for tAvo to six hours 
AA’hcn clotting occurred on adding calcium. 

iMonstrual blood, 0.5 c.c., always clotted oxalated rabbit ]dasma, 1 c.c., 
Avithin one to fifteen minutes Avithout adding calcium. Iji eight, te.st.s' 
menstrual blood did not induce clotting Avith le.ss than 0.5 c.c. ainounts- 
in one instance 0.1 c.c. Avas efi’cetiA'c and in one test as little menstruai 
blood as 0.012 c.c. caused clotting in tAvelve hoiu-s. Spontaneous clot- 
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Tabi-e I. Fibrinolysis of Human Oxaeated PLASJfA by JIenstkuae Fluid 


Plasniii, 0.2 c.c. + saline O.S c.c. + menstrual 
fluid, 0.5 c.c. either undiluted or diluted to 
0.5 c.c. + CaCl, 0.25%, 0.25 c.c. 

Incubation at 37° C. Dissolution in IS hours or less 


Number of tests: 3S 

Complete dissolution 25 

Partial dissolution 1 1 

No dissolution 2 


Time of solution of clots. 

Vy — 2 hours 11 

2 — 5 hours () 

5 — 18 hours S 


Amount of menstrual blood causing dissolution : ID tests. 


No less than 0.5 c.c. 1 

No loss than 0.1 c.c. 4 

No less than 0.05 c.c. S 

No loss than 0.05 c.c. (5 


ting did not occur in the control rabbit plasmas ivith saline replacing 
menstrual blood. Added anticoagulant, potassium oxalate, S mg. in 
1 c.c. of plasma did not inhibit the clotting effect of menstrual blood. 

Dialysis of menstrual blood in a cellulose bag for two days against 
running tap water still permitted it to induce spontaneous clotting of 
rabbit plasma. Menstrual blood, 0.5 c.e. did not clot purified beef 
fibrinogen; after incubation for three hours the addition of thrombin 
produced quick firm clots. jMenstrual blood did not cause clotting of 
beef plasma from which prothrombin had been adsorbed bv colloid Mg 
(OH)„. 

The Content of Trijpsin and the Phosphatases in- Menstrual Blood . — 
Trj^psin was determined on 19 menstrual fluids by the method of An- 
son^® using denatured hemoglobin as substrate and the results were ex- 
pressed in the units of Kolm and others.^' In two cases no trypsin was 
demonstrated; in seventeen determinations the results ranged from 0.1 
to 1.6 units per 100 c.c. The average was 0.63 units. 

The trypsin content of rat uterine fluid varied from 0.25 to 1.5 units, 
the median value was 0.4 units. 

Acid phosphatase values in eight tests ranged from 20 to 55.5 King 
and Armstrong units per 100 c.c. of whole blood; alkaline phosphatases 
varied from 6.75 units to 23 units. Tlie phosphatases of peripheral 
blood were not abnormal.-^ 

Proteolytic Capacity of Rat, Rabbit, and Dog Uterine Fluid. — The 
uterine fluid of the rat rapidly lysed human blood (Table II); in six 
tests, plasma, 1 c.c., was completely lysed in one-lialf to three hours by 
amounts as Ioav as 0.002 c.c. Human plasma was lysed more efiieetively 
and quicker than rat plasma. 

Rabbit uterine fluid added in equal parts to human blood produced 
only slight lysis in eighteen hours. 

The uterine fluid of dogs prolonged the clotting times of human and 
dog blood and exhibited no lytic action in any concentration in eighteen 
hours. Thirty-one tests were made on uterine fluid of five dogs; fresh 
blood without anticoagulants, was added to equal volumes of undiluted 
uterine fluid. The clotting time varied from fifteen to forty minutes. 
When saline replaced uterine fluid, the average clotting time of human 
blood was six minutes and of dog blood, three minutes. 





*L, coini)leto ly.sSs; I. Dnrllnl lysis; Q, no lysis. 
tData ot HuKglns and Neal.” 

JData of Huggins and Vail.” 
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Lyiic Activiilj of Endometrium . — Saline cxlracls of endometrium 
ground with sand were tested against cfiual volumes of blood. The 
tissue was obtained from uteri at hysterectomy (Table III). As con- 
trols, ground fre.sh prostate gland from 12 men and thyroid glands from 
5 persons were used. Only in the larger concentrations was lysis ob- 
served, and excepting one case, there was Ic.ss lytic activity in endome- 
trial extracts than in the controls. 

Tabi.e m. Lytic AcriviTY of Saline Extilvcts of Enoomictiiutm and Otiiep. 

Tissues on Whole Biooi> 

Tissue 1 G.m. Ground With Sand in Saline, 3 c.c., and Extracted 24 Hours 

.\T 4° C. 

Test: Human Venous Blood, 1 c.c., + 1 c.c. of Saline E.xtract, Undiluted or 

Diluted to 1 c.c. 


Extent of Lysis .\t IS Hours 


TISSUE 

A-MOUNT OK nXTlUCTIOX IN 
TEST* C.C. 

DIAGNOSIS 

1 

1 

0.2 

0.1 

0.05 

0.03 

Emlometrium 

L 

0 

0 

0 

0 

Multiple leiomyomas. Residual 
chronic saljlingitis. Hemor- 
rhagic follicles of ovary 

Emlometriuin 

L 

L 

■ 

0 

0 

MuDiple leiomyomas of corpus. 
Simple cyst of right ovary. 
Mimile par-ovarian cysts 

Enilonietriuin 

1 

1 

L 

1 

1 

I 

i 

1 

0 1 

1 

1 

1 

0 

0 

Normal corpus and cervix. 
Multiple follicle cysts of 
ovary 

Emlometrium 

L 

0 

0 

0 

1 

0 

Normal uterus. Fallopian tube 
normal. Bilateral hemor- 

rhagic cysts 

Endometrium 

L 

I 

0 

0 

1 

1 

0 

Normal corpus and cervi.x. 
Mild salpingitis. Probable 
luteoma of ovary 

Prostate 

L 

L 

I 

0 1 

0 

Benign hypertrophy 

Prostate 

L 

L 

L 

0 

0 

Benign liypertrophy 

Prostate 

L 

L 

0 

0 

0 

Benign hypertrophy 


L 

L 

0 

0 

0 

Benign hypertrophy 


L 

L 

0 

0 

0 

Benign hypertrophy 

Thyroid 

L 

L 

L 

0 

0 

Hj'perthyroidism 

Thyroid 

L 

L 

I 

0 

0 

Hyperthyroidism 

Tliyroid 

0 

0 

0 

0 

0 

Hyperthyroidism 


*L, complete lysis; 1, incomplete ly.sis; 0, no ly.sis. 


Citrate Content of Human Uterine Blood . — The secretion of the hu- 
man prostate is so rich in citric acid that it prevents the coagulation of 
blood.^^ In 6 cases, menstrual blood was tested for citrate; the values 
were between 1.1 and 5 mg. of eiti'ic acid per 100 c.c. Normal peripheral 
venous blood of 24 adults contained 0.9 to 2.6 mg. per cent. 

Discussion 

Proteolytic activity as determined by the dissolution of fibrin was 
observed in 36 of 38 menstrual fluids tested. Fibrinolysis was always 
greater in specimens collected for a short time and pi’omptly tested 
than in older samples. All fi’esh specimens of menstrual blood ex- 
hibited fibrinolytic activity which was absent only in those cases where 
putrefaction had occurred. 
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The proteolytic activity of menstrual blood against fibrin is weaker 
than the secretions of the adult prostate gland of dog and man, which 
in the latter ease is particularly sti'ong (Table II). Our observations 
on the uterine fluid of rats confirm the findings of ICross’^® that strong 
fibrinolytic activity is present in rat uterine fluid; there is less pro- 
teolytic aetivit}’^ in menstrual fluid than in the rat secretion. The rat 
fluid was opalescent and without obvious signs of infection and did not 
readily undergo putrefaction, while menstrual blood despite the addition 
of sulfathiazole tended to spoil. It is of interest that the trypsin content 
of the exceedingly active rat secretion was no higher bj" the method 
used than the trypsin of menstmal blood. 

Concerning the relativelj’’ mild action of menstrual blood in dis- 
solving fibrin the possibility of the presence of bacterial action which 
has weakened the protease should be stated. Moreover, it should be 
stressed that frequentlj’' menstrual blood from normal women contains 
small clots of blood® and is incompletely lysed. Further, there is much 
evidence that the proteases must be considered as “enzyme + inhibitor” 
systems it is possible that inhibitors accumulate following lysis of 
blood depressing further proteolytic activity. 

The menstrual fluid resembles prostatic secretion of the dog, and also 
pancreatic tiypsin*®’ in many of its proteolytic characteristics. All 
of these materials dissolve human fibrin; they induce clotting of ox- 
alated rabbit plasma but not the coagulation of purified fibrinogen or 
prothrombin-free plasma. Canine prostatic fluid differs from men- 
strual blood in being very active in destroying filirinogen, an effect 
which is slight or absent in the menstrual dischai’ge. Trypsin likewise 
was demonstrable in nearly all of the specimens examined. No dif- 
ferences were observed between a weak solution of trypsin and tlic 
menstrual blood. 

The results of this investigation lead to the opinion that the men- 
strual fluid contains liquid blood because it has been previously clotted 
and the clot has undergone solution. This view is consonant with previous 
evidence*' ® and supports the proteolytic theory of menstrual 
fluidity. 

Conclusions 

Fresh human menstrual fluid contains proteases capable of dissolving 
clots of peripheral blood. This activity is considerably less than occurs 
in human prostatic fluid or semen; it does not disappear on dialysis 
and docs not destroy plasma fibrinogen. The menstrual fluid does 'not 
clot purified fibrinogen but constantly clots oxalated rabbit ])lasma and 
occasionally clots human plasma without added calcium ion. 

Human menstrual fluid contains small amounts of try})sin as measured 
by its ability to digest denatured hemoglobin. The ]>rotoolytie activitv 
of the menstrual blood is physiologically identical with tryjisin. 
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Kal uterine fluid is more actively fibrinolytic than menstrual blood. 
This uterine secretion does not digest fibrinogen. The fibrinolytic ac- 
tivity of rabbit uterine fluid is slight. Ulcrinc secretion of the dog does 
not destroy fibrin; it prolongs the dolling of whole blood, whereas rat 
secretion and menstrual blood accelerate it slightly. 

Acid and alkaline phosphatases values of menstrual blood are mod- 
erately increased compared to lho.se values in peripheral blood. The 
citrate content of menstrual fluid is the .same as or slightly higher than 
peripheral blood. 
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Histologic examination of early ovular remains revealed to B, Keller and .1. 
Adrian (Low Bhine Alaternity) the great frequency of molar degeneration. They 
decided to determine whether such molar changes might not be the cause of many 
unexplained abortions in tlie early months of pregnancy. Among 30.1 curetteraents 
for incomplete abortion they found fresJi villi in onl}' 96 cases, among iviiich were 21 
with molar degeneration. In five cases, all the villi had undergone degeneration, 
whereas in 16 only part of the villi manifested degenerative changes. Hence 21 
specimens among 305 (6.8 per cent) showed molar alterations. Tliis is in striking 
contrast to the statement usually made that a mole is found only once in 2,000 to 
3,000 pregnancies. The autliors are convinced tliat a molar change is responsible for 
many abortions in the early months of pregnancy. WJiereas tlie diagnosis of molar 
change may be made with the naked eye in a few cases, histologic study is necessary 
to prove this point in most cases. Hence all tissue obtained at miscarriages should 
be examined microscopicallj' as a routine. Tliis procedure is particularly important 
in view of the possibility that a chorionepitlielioma may follow a hydatid mole. 

J. P. Geeenhill. 



HYPOTHYEOIDISM AS A PROBLEM IN WOMEN 
A Second Report 

Carl Henry DA\as, M.D., Wilmington, Del. 

T he abnormal development of the thyroid gland presents many in- 
teresting problems. Until recent years thyroid hj^iertrophy and 
toxic goiter received most attention while hypothjrroidism was more 
or less ignored. Following the advice of Marine, in 1917, I began 
in 1920 to administer iodine in some form to every pregnant woman 
who showed any evidence of thyroid hj^iertrophy which, at first, in- 
cluded 41 per cent of my obstetric patients. Further experience con- 
vinced me that all women living in goiter areas should have iodine 
during pregnancy. Prevention of thyroid hypertrophy was the object 
of this treatment for it was not then appreciated that the iodine might 
be of importance in aiding tlie intrauterine development of a more 
normal thyroid in tlie infant. 

A review of the data included in m}’- 1926 paper entitled “Thyroid 
Hypertrophy and Pregnancy indicates that hyperthyroidism was 
then a more frequent complication than hypothyroidism although 
three of the 35 patients on whom basal metabolic rate studies were 
made had rather low rates. I had observed myxedema and knew that 
it might follow pregnancy. A number of my sterility patients had 
e^ddence of hypothyroidism, and a few cretins had been found in Mil- 
waukee, but it was not then suspected that a considerable group of my 
patients might be hyiiothyroid cases. In 1927, while developing a pro- 
gram for the section on obstetrics, gynecologj^, and abdominal surgery 
of the A. M. A., I requested a paper on the subject of Hypothyroidism 
in Women from a large clinic, where many thyroid operations were 
performed each year, and was informed that they had no data for such 
a paper. 

Preparatory to stai’ting a more or less routine determination of the 
basal metabolic rate in the examination of my office patients, a survey 
was made of the findings on all females tested in the laboi’atoi’y at 
Columbia Hospital, Milwaukee, for a ten- 3 ’'ear period ending Dec. 31, 
1931. The records of 1,205 women and girls who had been checked on 
one or more occasions were reviewed. It was found that 410, or 34 
per cent, were above plus ten; within the nox’mal limits were 505, or 
42 per cent ; while 290, or 24 per cent, were below minus 10 per cent. 
The lower of the two readings made each time was used rather thaji 
an average reading. The patients whom I had sent to the laboratory 
for basal metabolic rate determinations were checked, with the fol- 
low^ results: In a total of 172 females tested there were 34 or 19.8 

‘Presented at a meeting- of the Philadelphia Obstetrical Society. Januarj- 7 1!)43 
The first report on this subject appeared in the Journal. October, 193-;. 

S 5 
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per cent with a basal metabolic rale above plus ten, 91, or 52.9 per 
cent, within normal limits and 47, or 27.3 pci- cent, below minus ten. 
This review convinced me that routine detorminations on a consider- 
able number of patients would be .iustified. 

Findings on the first 600 patients tested wore published in 1935. 
My complete IMilwaukee series included 763 women and girls and the 
results are shown in Table I. 


Taui.i; I 


Plus 35-40%) l-i 

Plus 30-35 2 

Plus 25-30 S 

Plus 20-25 10 

Plus 15-20 19 

Plus 10-15 33J 

- 73 women or 9.0% above plus 10% 

Plus 5-10 5Gi 

Plus 1-5 09 

0 ml 

Minus 1-5 80 

Minus 5-10 115-^ 

- 339 women or 44.4% in normal range 

Minus 10-15 121-i 

Minus 15-20 116 

Minus 20-25 74 

Minus 25-30 32 

Minus 30-35 7 

Minus 35-40 1- 

>. 351 women or 46% below minus 10% 

1 


The Milwaukee series furnished basal metabolic rate evidence that a 
high percentage of the women and girls in that area had varying 
degrees of h3"pothyroidism. This series was closed when, in the 
Autumn of 1936, I moved into a localitj’- where it was believed that most 
people had normal tlij-roids. However, in 1113’ new location, clinical evi- 
dence of abnormal th3n’oids caused me to begin taking an occasional 
basal metabolic rate, and after finding a few cases of mild m3'^xedema and 
several patients with marked h3"poth3*roidism of lesser degree, who had 
lived in Delaware from birth, I started a new series as a means of de- 
termining whether or not there might be a th3'i’oid problem in the 
Delaware area. Table II records the findings in the first 263 women 
studied. 

A comparison of the AYilmington and the Milwaukee series indicates 
that so far as can be learned from basal metabolic rate determinations 
there is as much of a thyroid problem in Delaware as in Milwaukee. 
Clinical tests with desiccated thyroid in both Milwaukee and AVil- 
mington have indicated that for the most part women with a basal 
metabolic rate below minus 8 per cent are benefited by the use of small 
carefully regulated doses of thyroid. 

Each series, of tests included 126 pregnant Avomen. A comparison 
of the two groups is possible, from the following : 

MILWAUKEE WILMINGTON 

16.7% above plus 10% 5.5% above plus 10% 

52.4% in normal range 50.0% in normal range 

30.9% below minus 10% 44.5% below minus 10% 
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Table II 


Plus 45-55% 1' 

Plus 40-45 1 

Plus 30-35 1 

Plus 15-20 5 

Plus 10-15 I 2 J 

k 20 women or 7.0% above plus 10% 

i 

Plus 5-10 15i 

Plus 1-5 19 

0 10 j 

Minus 1-5 29 j 

Minus 5-10 47-’ 

- 120 women or 45.6% in normal range 

Minus 10-15 55i 

Minus 15-20 38 

Minus 20-25 24 

Minus 25-30 5 

Minus 30-35 1- 

- 123 women or 46.8% below minus 10% 


The tallies just presented suggest that hyperthyroidism may be more 
common in Milwaukee and ]i 3 "pothyroidism in Wilmington. However, 
1113 ^ Wilmington group included a number of women with a low basal 
metabolic rate who consulted me because of abortions or sterility. 
There is also evidence tliat }i3i30th3'roidism is increasing in America, 
and it is possible that a series of tests made on pregnant women in 
Jlilwaukec toda 3 " would show a higlier percentage of low readings than 
were noted in 1113 ’- series made prior to 1936. 

The basal metabolic rate determinations made for m 3 ’' 1926 paper on 
women late in pregnancy and just before the 3 ’' left the hospital follow- 
ing deliveiy, indicated that if a woman had a normal thyroid and took 
iodine during pregnancy, her rate would remain within normal limits. 
Since this observation did not agree with tlie reports of certain other 
observers a new stud 3 '' has been made in Wilmington on a fairly con- 
secutive group of women who had the first test eaidy in pregnancy, 
the second late in pregnanc 3 '' and the third five or more weeks after 
deliveiy. A consecutive series was not possible as some women deliv- 
ered prematurely while others for some reason failed to take the test 
late in pregnancy. The results of this study are shown in Table III. 


Table III 


Plus 10-15% 

EARLY PREGNANCY 

LATE PKEGNANCY 

PO.ST PARTUM 

1 2% 

3 6% 

0 

Plus 5-10 

2 

6 

4 

Plus 1-5 

3 

8 

2 

0 

2 56% 

0 62% 

0 48% 

Minus 1-5 

5 i 

4 

6 

Minus 5-10 

16 i 

13 

14 

Minus 10-15 

10 

6 

10 

Minus 15-20 

6 

6 

8 

Minus 20-25 

6 42% 

4 32% 

3 52% 

Minus 25-30 

0 

0 1 

3 


This table indicates that a slight increase in the basal metabolic rate 
may occur during pregnancy but, as in my 1926 report, the present 
study shows that women who have ample iodine during pregnancy 
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maintain a fairly stable rate far below that reported by Baer^ in 1921 
and Cornell- in 1923. The slight increase in the Wilmington serie.s 
probably resulted from the administration of thyroid to all women 
who had a rate below minus 10 per cent and a few of the women in 
the minus 5 to 10 per cent group who also had thyroid in small doses. 

An obstetric^ tragedy oeeiuTed in my practice during tlie present 
study. A patient whom T had delivered in j\lilwaukce tlirce times 
became pregnant after a lapse of sixteen yeai’s and reported to my 
Wilmington office. Her first basal metabolic rate on June 25, 1941. 
was plus 18 per cent. Shortly before the onset of labor the I’atc was 
plus 32 per cent and her general condition was unsatisfactory. At the 
time I did not appreciate that .she had a definite hyperthyroidism, but 
twelve hours after dcliverj’^ .she died with a type of cardiac failui’c 
obsei'ved with toxic goiter. It is po.ssible tliat large doses of iodine 
during her labor might have infiuenecd the outcome. 

Three other patients with hyperthyroidism have been observed in 
m,v Wilmington office. Mrs. T. became toxic following an abortion, 
and Mrs. W. during the puerpcrium. Botli women responded well to 
lied rest combined with the administration of iodine and phenobarbital. 
Mrs. B. whose first test was plus 55 per cent had a history of a thy- 
roidectomy and roentgen-ray treatment of tlie thyroid. Her response 
to medical treatment was unsati.sfactoiy and she was referred back to 
the surgeon who had performed the thyroidectomy. 

IMyxedema usually can be recognized from a thick dry skin, slow 
pulse, and subnormal temperature. Overweight is the rule, but Plum- 
mer,® in 1940, reported that he had found in the examination of 200 
cases of spontaneous myxedema 77, or 38.5 per cent, who were below the 
theoretical normal weight for their height. It has been observed that 
practically all patients who liaAm a .slow j^ulse and subnormal tempera- 
tui’c have a low basal metabolic rate. Barnes,' in 1942, reported that in 
over 1,000 eases in which the basal metabolic rate was subnormal, the 
body temperature was always subnormal luiless an infection was pres- 
ent. This statement in general agrees with my own observations. 

Interpretation of the basal metabolic rate may be difficult except in 
eases Avhere it confirms clinical obsei’vations or furnishes a clew to the 
thyroid as a factor in the development of certain symptoms. A mod- 
erate increase of the rate above normal is not definite proof of hyper- 
thyroidism. A decreased rate cannot result from emotional disturb- 
ances and it offers more reliable CAddence of hypothyroidism, but it 
must be remembered that this may be a temporaiy condition secondary 
to an infection or other cause and that th 3 moid function may return to 
noi’mal Avhen the cause of the d 3 ’’sfunetion is remoAmd. 

My obserAmtions during the past tAventy 3^ears suggest that the 
thyroid problem in America may be changing, since a considerable 
portion of the population has receiAmd more iodine through the use of 
iodized salt preparations containing iodine, and in sea food. Only 
three of the first 35 women tested for me had Ioav basal metabolic rates. 
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Ten years later 30.9 per cent of the pregnant women seen in my Mil- 
waukee office had low rates, and in my Wilmington series 44.5 per cent 
were below normal. With the wide use of iodine in the so-called goiter 
areas, the incidence of thyroid hypex’trophy and toxic goiter has ma- 
terially diminished. In his discussion of Plummer’s paper in 1940, 
Jackson said: “Oiir group, in Wisconsin, has seen more cases of hypo- 
thyroidism in the last five years than in the previous fifteen.” It seems 
reasonable to postulate that a generation of women with abnormal 
thyroids lias passed into a state of h 3 ’^poth 3 n’oidism without having the 
h 3 'pertrophy of the th 3 ’i’oid and toxic goiter so frequent a generation 
ago. While a new generation must grow to maturity before we can 
determine the effect of iodine therapy on the development of the 
thyroid during intrauterine life, we do knoiv that it has practically 
eliminated hypertrophy of the thyroid at birth. Since prescribing 
iodine for ever 3 ’^ woman under prenatal care in my office, over 1,500 
babies have been delivered with only one that had evidence of an en- 
larged th 3 woid at birth. Its mother was a sterility patient who had 
both iodine and thyroid during pregnancy. The hypertrophy was tem- 
poraiw and disappeared in a few weeks. 

Cretinism is no longer a medical curiosity in America. In 1893, 
Osier was able to collect 01113 ^ 11 cases in the United States, but in 
1934, Jackson was able to list 512 cases. New cases are being found 
each year and some fear that the present high incidence of hypothy- 
roidism may lead to a rapid increase in the number of cretins. This 
may occur unless we promptly attack the problem through prenatal 
medication with ample doses of iodine. 

DeQuervain is convinced that the harmful changes which may result 
from improper development of the thyroid are eiddent by the seventh 
month of pregnancy, hence the administration of iodine, and, when 
indicated, thyroid, to the pregnant woman should be started as early 
in pregnancy as possible. Preferably, the hypothyroid group of women 
should have treatment for some months before a pregnancy is at- 
tempted. For this group, iodine and thyroid medication . has been 
proved to help overcome sterility and to lessen the risk of abortion. 
There is clinical evidence for believing that when iodine is available 
for the infant in utero its thyroid may contribute to the thyroxine 
needs of the mother during the last weeks of pregnancy. 

Hypothyroid women have a number of annoying symptoms of which 
the most common are fatigue, weakness, nervousness, dry skin, falling 
hair, a tendency to constipation, overweight, menstrual disturbances, 
sterility, miseairiage, generalized pains, and .]oint pains. As previ- 
ously stated, women with dry skin, subnormal temperature and slow 
pulse are clinically hypothyroid, and the basal metabolic rate will be 
found low in most cases. 

People with abnormal thyi-oids are found in every part of the United 
States, and it seems ewdent that iodine proph 3 daxis should become 
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routine in all prenatal care regardless of the place of birth of the 
patient or her present habitat. Iodine may be administered in differ- 
ent ways, but my preference is for the syripi of hydriodic acid, tiYc 
drojis per day in water being given for a month and then a .slightly 
reduced dose for the rest of the pregniwcy. Through adequate medi- 
cation during the prenatal period, it is believed that it will be possible 
to prevent thyroid dysfunction from becoming a serious problem in 
America. 
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Discussion 

DE. S. LEON ISRAEL. — The magnitude of the thyroid ’.s influence on the physi- 
ology of the female generative organs is suggested in the fact that during puberty, 
a time when it achieves its greatest increment of growth, the average weight of 
the thyroid gland in females is twice as much as in males. It is difficult, however, 
to correlate tliis fact witli the varying basal metabolic rates of adolescent girls. 
There is, moreover, no unanimity of opinion concerning the influence of the men- 
strual cycle on the basal metabolic rate. The lack of uniformity may result from 
the fact that the basal metabolic rate is influenced by too many external factors. 
The usually accepted normal variation of the basal metabolic rate is such that 
any reading between minus 15 and plus 15 is regarded ns being phj'siologic. Dr. 
Davis chose in his studies to employ minus 10 and plus 10 as the limits of nor- 
malc}^ I wondered whether he had made this choice consciously, because he was 
observing ambulatory patients, in whom the actual metabolic rate is probably 5 
per cent lower than that obtained in bed-rested patients. 

It would have been most interesting had Dr. Davis been able to compare his 
patients’ rates ■with changes in their serum cholesterol. Even though the latter 
is considered a more accurate gauge of hypothyroidism than is the basal metabolic 
rate, it is difficult to perforin repeatedly in office research. It is better to con.sidcr 
thy patient with the lowered basal rate as hypothj'roid, more especially if she 
then responds favorablj- to properly controlled and adequately administered doses 
of a known potent tlp'roid preparation. 

Dr. Davis makes an important point when he reminds us that the interpretation 
of the basal metabolic rate may be difficult except where it confirms clinical obser- 
vation. This is especialh^ true in the treatment of menstrual disorders and 
sterility, wherein determination of the basal metabolic rate and, as confirmatory 
evidence, of the level of the blood cholesterol is essential. The typical signs and 
symptoms of hypothyroidism in terms of classical myxedema are rarely encoun- 
tered. While it is true that a basal metabolic rate of minus S or minus 10 in 
normal women may be ignored, it is also imperative, as Dr. Davis states, to 
acknowledge that in ambulatorj- women with either a nonorganic menstrual dj’S- 
function or sterility such slight diminution of the metabolic rate may be of telling 
value. Therapeutic trial with desiccated thyroid substance is always indicated 
in such patients. For the same reason, it appears logical to administer the sub- 
stance to pregnant women having an initially low metabolism. 
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It is difficult for me to comment on Dr. Davis’ thesis of a changing metabolic 
rate in American vomen as evidenced by consistently lower rates and a decreas- 
ing incidence of thyroid hj'pertrophy. His own statistics, those of this pres- 
entation as well as his widely-quoted earlier ones, attest the usefulness of 
iodine in maintaining normal metabolic levels in pregnant women. An incidence 
of only 6 per cent of patients with increased rales late in pregnancy is strikingly 
low in comparison with most other scrie.s, an effect which Dr. Davis attributes to 
the exhibition of iodine. May I ask, in closing, that Dr. Davis clarify the reason 
for wishing to control the elevation of the basal metabolic rate of late pregnancy, 
an increase which seems to stem from the plwsiologically increased mass of mother 
and fetus. 

DE. DAVIS (closing). — Cholesterol determinations were not made owing to the 
expense involved. As suggested in my paper, it is my belief that some of the 
earlier conclusions regarding the increase in the basal metabolic rate during preg- 
nane}' are not correct. I made inquiries regarding the Mayo Clinic report and 
found that the patients did not take any iodine during pregnancy. It is my con- 
tention that if a patient with a normal thyroid has adequate iodine during preg- 
nane}' her basal metabolic rate will remain within normal limits. The adminis- 
tration of iodine is of major importance for the infant in ntero. 

I have not been able to confirm the conclusions reached by Dr. Bartholemew 
in regard to the relation of the thyroid to toxemia. 

I sununarized the last hundred records of women tested since this paper was 
written last sunmier and found that 6 had a basal metabolic rate above plus 10 per 
cent, 46 were within the normal limits and 48 were below minus 10 per cent. My 
single plea is for the routine administration of iodine to all pregnant women. 


AN ATTEMPT TO CORRELATE THE PRE-ECLAMPTIC STATE 
WITH A CONGEl^ITAL ANOMALY OF THE KIDNEY- 

Robert j\I. Hunter, M.D., Philadelphia, Pa. 

(From the Department of Ohstetrics, Rahnemann Medical College and Hospital) 

M uch as we pride ourselves on the decrease in the mortality rate 
in eclampsia, since Stroganoff, the fact remains that there has 
not been a reduction in the number of eases of pre-eclampsia. The 
pre-eclamptie state is still with us in spite of the extensive drive in 
social education resulting in moi'e adequate prenatal care. 

One is impressed, first, the advent of the pre-eelamptic state with 
the first pregnancy, regardless of age ; second, by the frequency with 
which it recurs in succeeding pregnancies ; third, by its characteristic 
appearance in the last trimester; fourth, by the great number of pa- 
tients who early have few subjective symptoms, the only objective 
symptom being hypertension, with few if any urinary findings, and 
last, by the rapidity Avith which the blood pressure so often returns to 
normal six or eight weeks after the termination of the pregnancy. Wliy ? 

•Presented at a meeting ot the Philadelphia Obstetrical Society. November 5, 1942. 
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A possilile clue m-rs offered by Goldblatt’s \voi'k^ on renal ischemia. The 
similarity between the findings in the experimental animals after moder- 
ate clamping of the renal artery and in the early pre-eclamptic state is 
striking. There was little or no change in the general condition of the 
experimental animal except for hypertension, little or no impairment in 
the excretory function of the kidney, no change in blood chemical find- 
ings and, finally, complete return to normal with removal of the clamp 
on the renal artery. 

A more recent clue Avas offered by Campbell" and others who obserAmd 
that men Avith prostatie hypertrophy and intrarenal kidney peh'cs had 
marked hypertension, in compari.son Avith similar patients aa'Iio had extra- 
renal kidney pelves. AVhen deeompre.ssion Avas sloAA’ly carried out in 
those cases Avith intrarenal pelves, the blood pressure level returned to 
noi-mal, and after pro.stateetomy it remained normal. 



Pig. 1. — Kidney with a typical extrarenal pelvis. 


With these clues in mipd Ave attempted to correlate the accepted 
“arteriolar spasm theoiy of pre-eclampsia” and the anatomic location 
of the renal pehds. 

We are all aAvare of the marked dilatation AAdiich occurs in the ureter 
and renal pelvis during pregnancy, even as early as the tenth Aveek. 
Whether this is secondary to hormonal action or caused by pressure of 
the enlarging uterus upon the pehne ureter is not of importance in this 
discussion. The facts that there is dilatation of the entire ureter and 
that the maximum dilatation occurs in the renal pehns are important 
in that this dilatation may compress the kidnej^ medulla and thus in- 
crease the intrarenal pressure, AA'ith resulting tissue ischemia. 
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We are aware that the capacity of the ureters and renal pelves in the 
nonpregnant state is 15 c.c., while at term the capacity varies from 32 
to 84 c.c. The capacity of the renal pelvis is greater than the combined 
capacities of the calices ; that is, the larger the renal pelvis the smaller 
the calices, and vice versa. 

A kidney pelvis is defined as intrarenal if more than 50 per cent of 
the pelvis is inside a line draivn from the lateral aspect of one pole of 
the kidney to the lateral aspect of the other pole on the side of the 
ureteral attachment. 



Fig. 2. — Kidney with a typical intrarenal pelvis. 


Material and Methods 

The material for this report consists of 74 cases, divided into three 
groups. 

1. _ Twenty -two consecutive patients with pre-eclampsia over a period 
of six months admitted to the obstetric department of Hahnemann 
Hospital. The criterion of toxemia was pei’sistenee of systolic blood 
pressure of 140 mm. or more after a forty-eight-hour rest in bed. No 
case was included in which the blood pressure level ivas elevated before 
the fourth month of pregnancy. 

2. Twenty-five cases of uropathic conditions complicating pregnancy, 
on the same service during the same period of time. All cases were 
nontoxie. 

3. A selected group of controls consisting of 27 normal pregnant 
women near term, who delivered udthout showing any toxic phenomena. 
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Routine intravenous urograms were made in all 74 cases. Witii one 
exception, all patients were followed to term or termination of preg- 
nancy. The roentgenograms were read bj' a member of the x-ray depart- 
ment Avho was intentionally deprived of any knowledge of the clinical 
status of the patients. He was asked to slate whetlier tlie kidney jielves 
were intrarenal or extrarenal. After all luenlgenograms were j’ead, the 
clinical status was correlated with the roentgenologic status. The fol- 
lowing results were obtained : Of the 22 toxic eases, 20 patients had 
intrarenal pelves and 2, extrarenal pelves. 

GLOMERULAR PRESSURE 



Fig. 3. — Nonntil glonicnilnr piiysiology. 


GLOMERULAR PRESSURE 



EFFECTIVE FILTRATION PRESSURE IS gQMM.OF HG 

PROTEIN OSMOTIC PRESSURE :rrr.'... Z6 MM.OF HG 

ASSUMED'PRESSURE OF TUBULAR FLUID. . 30 MM. OF HG 

56 MM. OF HG 

FILTRATION PRESSURE 65 MINUS 56^ OR 9 M M. OF HG 
Fig. 4 . — Abnormal glomerular pliysiologj'. 

Of the two with extrarenal pelves one was a patient with a fifth preg- 
nanej^ at tenn with a mild toxemia, wlio in lier four i^revious pregnan- 
cies had shown no evidence of the pre-eclamptic state. The other 
patient was a primipara in whom symistoms of pre-eelampsia developed 
in the thirty-eighth week. The blood pressure rose to 165 mm. systolic 
and 80 mm. diastolic, where it persisted for three days and then sub- 
sided, and she was delivered at the fortieth week, with a normal blood 
pressure. Urinary findings were negative. 
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Of the 25 patients with iiropathic conditions complicating pregnancj" 
who did not have toxemia at the time the urograms were taken, 17 had 
extrarenal pelves, and 8, intrarenal pelves. 

All of the 17 patients with extrarenal pelves delivered without show- 
ing any elevation in blood pressure or other symptoms of the pre- 
eclamptic state. 

Of the 8 patients who had intrarenal pelves, with normal blood pres- 
sure readings, etc., at the time the urograms were taken, one ease was 
lost in the follow-up and in another, a primipara, intra-partum eclampsia 
developed. 

Of the 22 toxic cases, there were 14 primiparas and 8 multiparas. The 
multiparas were divided as follows : 


XOitBER. OF PREGNANCIES CASES 

2 r“ 

3 4 

4 1 

5 2 


Of the 8 multiparas in the group with toxemia, there was a history of 
premous pre-eclampsia in 5. Of the 8 eases, 7 patients had intrarenal 
pelves and one had an extrarenal pelvis. Tlie one ease with extrarenal 
pelvis was in her fifth pregnancy at term ; the patient had no previous 
history of pre-eclampsia. 

In the normal control group, totaling 27 cases, there were 18 with 
extrarenal pelves and 9 with intrarenal pelves. 

Discussion 

Can these findings be correlated with our present knowledge of renal 
physiology ? 

Goldblatt had produced hypertension by partially clamping the 
renal arteries in his experimental animals. It makes little difference 
whether the hypertension was caused by a compensatory rise in blood 
pressure because of the necessary increase in the rate of blood flow to 
the ischemic kidney or Avhether it was the result of a nervous reflex in 
the ischemic kidney or brought about by the production or storing up 
of a substance which Goldblatt suggests might be called renin, Avhich 
acts somehow to cause arteriolar spasm. The fact remains that a 
decreased flow of blood results in hypertension (Fig. 3). 

1. The normal glomerular pressure is 65 mm. of mercury. 

2. In the normal kidney the pressure of the tubular fluid is 10 mm. 
of mercury. 

3. All the plasma with the exception of proteins can pass through 
the permeable membrane of the glomeruli by filtration. 

4. A pressure above 26 mm. of mercury is necessary for filtration of 
the protein elements of the plasma, the so-called colloidal or protein 
osmotic pressure. 

5. Therefore, the filtration pre.ssiire may be considered the glomeru- 
lar pressure minus the total of the colloidal or protein osmotic pressure 
and the pressure of the tubular fluid; in other ivords, 65 minus 26, plus 
10, or 29, is the effective filtration pressure. 
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Since normally tlic kidney jjelvis is dilated in jiregnancy, we assume 
that in the presence of an intrarenal kidney pelvis the resulting in- 
creased intrarenal pressure must of necessity cause back pressure in 
the kidney tubule, which in turn must be compensated for by an in- 
crease in glomerular pressure or, in othei’ words, an increase in blood 
pressure. 

If the above hypothesis be true, let us assume that something like 
this occurs (Fig. 4). 

Instead of a normal pressure of tubular fluid of 10 mm. of mercury 
let us assume that the pressure is 30 mm. of mercury, due to back 
pressure from a distended intrarenal pelvis. The colloidal, or pi’otein, 
osmotic pressui'e of 26 mm. of mereurj'^ is added to the pressure of 
tubular fluid of 30 mm. of mercury, the result being 56 mm. of mercury. 
The filtration pressure is noiv calculated and found to be 65 minus 56, 
or 9 mm. of mercury. As previous^’' .stated, 29 mm. of mercury is the 
effective filtration pressure. 

Therefore, we theorize that of necessity the vicious circle is broken 
in only one way, and that is by raising the glomerular pressure, or in 
other words, the blood pressure. 

Conclusion 

In a small series of eases, it has been shown that an intrarenal pelvis 
is more common in the pre-eelamptic state than in normal pregnancy, 
or even in patients with uropathic conditions complicating pregnancy. 
An hs'pothesis is offered to explain these observations. The series is 
too small to arrive at any definite conclusion. It is necessary to ac- 
cumulate further data. 

Acknowledgments are made to Dr. Edward W. Campbell, for his original sug- 
gestion, to Dr. John Scott for liis aid in applying the physiology of the kidney 
to our observation, to Dr. Harry Evans, Sr., of the Department of Roentgenology, 
and to Dr. Newlin F. Paxson for his advice. 
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Discussion 

DE. NEWLIN PAXSON. — Dr. Hunter's observations in a small series of cases 
show that the average ratio of extra- to intrarenal pelvis is approximately 2 to 1 
in normal pregnancy, while in toxemic cases the ratio is about 9 to 1 in favor of 
intrarenal pelves. These observations might be coincidental, but such observa- 
tions stimulate the imagination. One must ask whether there is an actual back 
pressure in the ureters? Dr. Hundley, of Baltimore, has shown that in pi'egnancy 
there is hypertrophy of the ureters but he did not measure the pressure, but sim- 
ply created an artificial back pressure to put tension on the ureters to measure 
rhythmical contractions. 

One method of studjdng this problem would be to take urograms in young mar- 
ried women to see if a prediction of toxemia could be made. All that would be 
needed would be one intravenous urogram. 



FAVORABLE RESPONSE OF ADVANCED ENDOMETRIOSIS TO 
TESTOSTERONE PROPIONATE THERAPY- 

John C. Hirst, M.D., A.B., F.A.C.S., Philadelphia, Pa. 

T his report consists of the following; (1) Summary of information 
from the literatui’e establishing a rational basis for the use of 
androgens for endometriosis; (2) description of a unique personal case 
in support of a hj^perplasia causative factor of endometriosis; (3) results 
of hormone therapy'’ in two eases of advanced inoperable disease. 

Experimentally, marked progestei’one-like effects of androgens have 
been demonstrated in female rats and rabbits; and ovarian and endo- 
metrial atrophy with suppression of menstruation has been produced in 
monkeys.^ Rothermich and Foltz- showed that androgens reduced 
urinary gonadotropic hormones in menopausal women. 

Following W. 0, Wilson’s production by prolonged estrogen admin- 
istration in guinea pigs of subserous fibromj’-omas resembling human 
fibroids, Lipschiitz^ not only produced similar uterine and extragenital 
tumors, but also proved antifibromatogenie and antiestrogenic effects of 
both testosterone propionate and progesterone. Therefore, since hyper- 
plasia endometrii often accompanies both uterine myomas and endo- 
metriosis in women,^ it would appear from the above that there is 
definite experimental basis for the use of androgens (and progesterone) 
in both conditions. 

Clinically, there is little in literature concerning the use df androgens 
for endometriosis, and nothing about progesterone. Greenhill and 
Preed^ sueeessfullj’' treated dysmenori'hea, functional uterine bleeding, 
premenstrual migraine and painful breasts with androgens, but did not 
include endometriosis. Reports on the use of androgens for fibromyomas 
give variable results, although except in the case of submucous myomas, 
excessive bleeding -without much effect on the tumors has been reduced.® 
However, we have produced definite involution of the uterus and small 
fibroids in recent eases. 

Aub and others®’ ~ believe that correction of abnormal estrogen over- 
balance by artificial increase of normally secreted androgen will pro- 
vide hormone control of certain conditions in women. 

Geist and Salmon® secured favorable results in over four hundred 
cases of functional uterine bleeding and dysmenorrhea, premenstrual 
mastopathies, post-partum breast engorgement, and certain menopausal 
disturbances (without much masculinizing side effect) using less than 
300 mg. of testosterone per month. Their results were attributed to 
suppression and/or nullification of ovarian estrogens, plus inhibition of 
endometrial proliferation, of reactivation of uterine musculature, and of 
hjTioptiyseal gonadotropic activity. These authoi-s also mention the 
rationale of androgen treatment of early endometriosis based on growth- 
stimulating effect of estrogen (and progesterone), but give no account 
of its use in actual disease. 

•Read at a meeting oC the Philadelphia Obstetrical Society, December 3, 1912. 
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In all reports, effectiveness of synllietic testosterone compouncls ap- 
])eared to be equal vliether given intramuscularly as tlie jiropionate, 
orally as methyl tablets, sublingually in ]iropylene glycol, subcu- 
taneously or subfascially in pellets. • The last method holds little ad- 
vantage and some risk of tetanus implantation (Welch'’). Results were 
checked not by output control such as the chick-comb method (Frank 
and others'®), or the colorimetric tiler (Hamblen and others"), but 
therapy was gauged by clinical response, ])lus endometrial and/or vag- 
inal biopsy. 

There is but one rejiorted ease of treatiiient of endometriosis by andros- 
terone.'- Wilson describes a jiara i, aged 28 years, jiain in rectum and 
thigh for eight months due to endometrial cystoma of the rectovaginal 
septum proved by biopsy. Through 4,500 mg. of testosterone projiionate 
injected thoroughout twelve months, this woman's normal menstrual flow 
was reduced to staining for one to four days every other month, pain 
was completely relieved, the endometrioma I'cduecd to one-third original 



Fig. 1. — Uterus from girl of 19 years, with solid lower uterine segment and cervi.x, 
rudimentary blind vagina, secretory endometrium, and fresh corpus luteum at opera- 
tion. There was no trace of endometriosis in this patient. 

size, uterine mucosa atrophied, but cervix, breasts, and vaginal biopsy, 
as well as libido, were unchanged. However, the voice became huslvjq 
habitual hirsutism, and clitoris gi-eatly increased, but secretory endo- 
metrium was found five weeks after treatment ceased, and normal men- 
struation appeared one week later, continuing for six months. ■ Unfor- 
tunately, both the pain and endometrial cystoma I'esumed original pi'o- 
portions. 

Certain additional facts suggest a hyperplasia factor in the develop- 
ment of the generalh^ acceiited misplaced endometrial cell mechanism 
(Sampson) of endometriosis. Undoubtedly in addition to myoma uteri,'" 
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posterior uterine displacement,^^ surgical implantation/^ extensive pelvic 
examinations and tubal insufflations near menstrual times, cerideal 
stenosis, etc., are activating factors. But delayed and infrequent child 
bearing,^®’ as ivell as proved endometrial hyperplasia in both men- 
strual and menopausaP® ages are probable predisposing causes. It is 
significant that in our large gynecologic ward service of the Philadelphia 
General Hospital, despite high incidence of myomas, there is relatively 
little endometriosis, probably due to frequently associated pelvic infiam- 
matory disease. We believe that the high sterility incidence (40 per 
cent)^® of endometriosis is a primary dysfunction and not secondary. 

In support of hyperplasia as a predisposing cause is one of our pri- 
vate patients, aged 19 years, who presumablj' for three years had been 
menstruating painfully into the peritoneal cavity. At operation, there 
were widely patent tubes, normal ovaries (one with fresh corpus lu- 
temn), uterine fundus and endometrium, but a completely solid lower 
uterine segment and cervix connecting with a rudimentary blind vagina 
via a thui cord. There was no trace of endometriosis, and this young 
woman was completely relieved by total hysterectomy with conservation 
of the ovaries. 

Treatment of endometriosis is difficult, since preservation of child- 
bearing and menstrual functions often conflict with radical excisions or 
irradiation castration, often essential for cure. Although in young 
women, partial excisions, uterine susiiension, cervical dilatation and 
cauterization, may be helpful, heretofore subsequent radical procedure 
has been inevitalile, especially since presacral sympatliectomy is contra- 
indicated (Hurd®®). Therefore, the treatment and results of two in- 
operable ca.ses of advanced pelvic endometriosis given below are of- 
fered as furtlier evidence of a hyperplasia factor as well as temporary 
solution of a difficult situation. 

Case Reports 

Case 1. — Patient, aged 33 years, married 7 years, birth control 4 
years, no conception. Menses 12, 26/4, no pain; basal metabolic rate 
-19 to -7. Only complaint, sterility. Diagnosis: Adherent acutely 
retroflexed uterus. 

Pel). 14, 1939 : Operation ; Dilatation and curettage, hyperplasia ; 
right chocolate cystectomy (bilateral endometriosis, adherent) ; right 
salpingectomj' ; appendectomy; Coffey uterine suspension. Pathologic 
report; Tubal endometriosis. 

Aug. 6, 1940: Delivered of normal male infant, 7 pounds 13 ounces, 
by manual rotation, low forceps extraction; good recovery. Sept. 23, 
1940 : Good postnatal condition. 

Oct. 1, 1940, Jan. 22, 1941, and March 7, 1941: Nothing significant. 
Sept. 3, 1941 : Enlai'ged left ovary. 

Feb. 11, 1942; itlenstrual history: 21/14/3, scant; basal metabolic 
rate, ±2 per cent. Small ‘•.solid’’ left ovarian cyst. 

jilarch 30, 1942 : Rubin te.st. O.K. Menses : 27-23/short. 
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June 30, 1942: Left ovnrian endoinelria] c.yst larger, operation re- 
fused. Oreton^^ 125 mg. per montli, intramuscularly, begun. 

Sept. IS, 1942: JEenses 24/21/4 .scant, ovarian cyst behind uterus 
larger, oreton increased (25 mg., q. Iliird day). 

Oct. 27, 1942: Menses 24/3V^; uterus and left cystic ovaiy definitelj’’ 
smaller. Treatment continuing as above. 

Case 2.t — First Admission: August, 1934, unmarried, aged 23 years; 
menses, normal ; persistent leueorrhea, general abdominal pain, some ab- 
dominal rigidity, chief tenderne.ss in right, lower quadrant; temperature, 
100° F. ; white blood count, 13,000. 

Operation: Abdomen full of chocolate fluid from ruptured whitish 
right ovarian cj'st, removed -with tube and appendix, clinically endo- 
metrial, pathologicallj' same (?). rieetie recoveiy. 

Seeond Admission: July 19, 1939, still single, well until intermittent 
abdominal pain two weeks, since onset of last jieriod, leading to vomit- 
ing all food for last three days; red blood count, 5,500,000; white blood 
count, 11,500. 

Diagnosis: Intestinal obstruction associated with large cyst in left 
pelvis. 



Pig. 2 — Reduction of large ovarian endometrioma after treatment by testosterone 

propionate. 


Operation: July 20, 1939, relief of obstruction of ileum adherent to 
large chocolate cyst of left ovaiy, which was opened and the pelvis 
drained (patient refused removal of ovary). 

Siibsequent History: Married July, 1941; painful menstruation and 
dysuria, 5 months ; pain and obvious swelling in left lower quadrant, due 
to “dumbbell” shaped tender cystic mass in left pelvis, occupying lower 
abdomen to 3 fZO and associated with gaseous distention. Uterus 
larger than normal, fixed, good position. Weight 112 pounds. Hemo- 
globin 71 per cent. 

‘Supplied by the Soherlng Corporation. 

tThrough courtesy of Dr. Robert McElroy, from the service of Dr. L. Kraer 
Ferguson, Philadelphia General Hospital. 
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Intranmseular injections of Oreton® were given as follows: 

May 26 to June 19, 1942, 80 rag. in 10 mg. doses. Felt miicli better 
by the fifth injection. Weight 108%. 

June 22 to July 10, 1942, 150 rag. in 25 rag. doses. Pain less severe ; 
menses less, first day. 

July 13 to Nov. 23, 1942, 2,050 mg. in 50 mg. doses ; 100 mg. per week 
to Sept. 14, 1942, 150 mg. per Aveek thereafter Avith the following effects : 
July 13, 1942 : Breasts smaller; voice husky, occasionally deep. 

Aug. 3, 1942 : jMenstrual floAv much less in amount. Left abdominal 
mass much smaller, so that “elotlies fit for first time in a long while, and 
I feel flatter. ” Weight 110%. Libido: same. 

Aug. 17, 1942: Peels fine; clitoris (glans and prepuce) much en- 
larged, one month. Blood pressure 112/60; pulse 62, temperature 97.4° 
F. Cystic mass about tAvo-fifths original size. 

Aug. 30, 1942 : Menses five daj^s late, scant, some premenstrual pain. 
Sept. 14, 1942: Still aAvare of small lump in left loAver quadrant; 
voice hoarse. 

Oct. 2, 1942: No pain. Menstruated Sept. 27, 1942, one day. Mass 
same as Aug. 17, 1942. Clitoris still larger. Uterus small. 

Oct. 27, 1942: Habitual leucorrhea better; same left paraumbilical 
pulling pain noticeable as after first operation (due to regression of 
mass?). Some hirsutism, lip, leg, and abdomen (tAvo weeks). 

Nov. 23, 1942 : No menses since Sept. 28, 1942, but cramps Nov. 21, 
1942. Hirsutism increased. Voice deeper and huskier, chiefly Avith use; 
Aveight 113; breasts: distinctly smaller; clitoris still larger; libido less 
(little) ; mass same or slightly larger than at last examination (Oct. 2, 
1942). 

Comment. — Since this patient refused cystoophorectomy or irradia- 
tion, androgen hormone therapy Avas the only available agent, and 
gave relief of pain and comfort AA'hich much more than compensated for 
secondary effects, so that not one injection was missed in nearly six 
months of treatment. 

We are continuing treatment in tablet fonn in decreasing dosage to 
establish minimal requirement by subjective symptoms and objective 
signs, rather than excretion Amlues ; and due to similar antiestrogenic and 
antifiliromatogenic action of both testosterone propionate and proges- 
terone, as Avell as to ImoAvn associated endometrial hyperplasia, Ave plan 
to substitute progesterone for testosterone, to be reported later. 

Conclusions 

1. Intramuscular injections of testosterone propionate have a rational 
basis for the conservative treatment of endometriosis. 

2. Large amounts are necessary for the relief of pain and reduction 
of SAvelling. 

3. Complete absorption of large endometrial masses is not possible 
in a fcAV months’ treatment. 

4. This tj’po of treatment is practical for advanced cases Avhere radical 
excision is contraindicated or refused. 
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COMBINED X-RAY AND EXTERNAL PELVIMETRY- 

Daniel J. McSwekney, ]\I.D., F.A.C.S., and Aldert ]\I. j\IoLONEY, i\I.D., 

P.A.C.R., Boston, j\L\ss. 

(From the Department of Gynecology and Obstetrics, and the Department of 
Fadiology, Boston City Hospital) 

W HEN we adopted x-raj' pelvimetiy at the Boston City Hospital 
four j^ears ago, we set out to get the most po.ssilile information in the 
simplest manner. We planned to omit all kinds of elaborate apparatus 
and highly technical details and develop a sj'stem of pelvimetry which 
could be used by any practitioner with the aid of simple x-i’ay films. 

The simplest technique seemed to be the mathematical calculation 
method originally devised by Ball^ and modified by Snow." In this 
method simple anteroposterior and lateral films are taken. The di- 
ameters and correction factors are measured directly on the fibns and the 
mathematics involved done bj’’ the Ball calculator or the slide rule de- 
vised by Snow and Lewis. 


Material 

AVe used this technique in 200 unselected primiparas, satisfactorily 
cheeking our measurements by the Thoms’^ method and by direct 
measurements at operation, and tlie findings were reported in 1940.^ 
Since then we have used x-ray pelvimetry in selected cases only, latterlj^ 
changing our technique somewhat Iw using it in conjunction vatli 
external pelvimetry which we have developed in more detail, especially 
with regard to the subpubic arch and outlet. We feel, following the 
dictum of DeLee, that x-raj^ pelvimetry should supplement and not 
supplant external pelvimetry and clinical examination of the pelvis. 

•Read at a meeting of the New England Gynecological and Obstetrical Society at 
Boston, December 2, 1942. 
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The pelvic canal, for aU practical purposes, may be divided into 3 
planes, the inlet, midpelvis, and outlet, and bony dystocia may be en- 
countered at any one or all of these levels. The study of the bony pelvis 
immlves consideration of contours and measurements. Normal measure- 
ments with abnormal contours may cause dystocia just as normal con- 
tours Avith small measurements. Although there is j^et no perfect means 
of measuring the fetal head in utero, AA^e ImoAv the variations in its size 
may Amry but slightly despite considerable variations in fetal body 
Aveights. If a head departs markedly from the normal this can be di- 
agnosed as a rule by abdominal palpation and the head may be measured 



fairly satisfactorily through the abdominal Avail. If the head is en- 
gaged or if it is fixed Avell in the loAver uterine segment even before 
engagement, it may be measured quite accurately by the Ball technique. 

Our present method of investigation for cephalopehdc disproportion, 
preferably done Avithin tAvo Aveeks of the expected date of confinement, 
or better at the onset of labor, consists of (1) external pelvimetry, (2) 
e.stimation of fetal head size, and (3) x-ray pelvimetry if indicated. 

External PeMmetry 

Tlie intercristal, interspinous, external conjugate, and intertrochan- 
teric diameters are measured. If the external conjugate is less than 
18.5 cm., we suspect possible narrowing of the conjugate vera. Tlie sub- 
pubic arch and outlet are palpated cai’efully and the folloAving diameters 
are measured, using the DeLee or Fieri outlet pelvimeters. (The Thoms’ 
outlet pelAumeter cannot be used for the .subpubic arch.) 

The interpubie diameter is taken on the subpubic arch 2 cm. (about, 
a thumb’s breadth) beloAV the lower border of the sjunphysis and Yo cm. 
is added to alloAV for soft tissue thickness (Fig. 1). It is at this plane 
that the oecipital diameter of the fetal head impinges in the process of 
extension (Fig. 2). Since the occipital diameter of the fetal head usu- 
ally measures 6 cm., an interpubie diameter less than 6 cm. Avould require 
impingement of the occiput loAver in the arch Avith possible dy.stoeia. 
Since the pubic origin of the levator ani muscles is located in the upper 
aspect of the arch, a narroAv arch AA'ould also indicate a narrowing of the 
fore part of the sling formed by the le\mtors for rotation of the head 
at midpeh’is Avhich might cause dystocia at this level. 
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Tlie iiiterluberous diainelci- is taken between the most medial points 
of tile tnberositis of tlie iscliinm and 1 to 2 em. added for soft tissue 
thickness. It is at this plane that the biparietal diameter of the fetal 
head normally emerges, but if it or the ai'ch is small the biparietal di- 
ameter may be forced well below it, causing considerable stretching of 
the perineum with possible severe lacerations unless anticipated by a 
generous episiotomy. If the intertuberous diameter is le.ss than 9 ’em. 
we measure the posterior sagittal diameter of the outlet., the sum of the 
intertuberous and posterior sagittal being necessarily 35 cm. or dystocia 
is suggested and cesarean section probably indicated. 

The pubotuberous diameter of Schumann'’ is taken jierpcndicularly 
upward from the most, medial jioint of the tuberosity of the i.schium 
to the superior ramus of the pubis and is the measurement of the length 
of the forepelvis. If tiiis measurement is over 11 cm. wc consider the 
pelvis abnormally long and investigate for a jiossible funnel-pelvis. 



Fig-. 2. — Relation of occiput to interpubic diameter; Occ, occipital diameter; IP, 

interpubic diameter. 


OuTbET (300 Cases) 


Interpubic : 

G cm. or over 

SS% 

Under 0 cm. 

12% 

Intertuberous : 

Over 9 cm. 

84% 


9 cm. or under 

15% 


Under 8 cm. 

1% 

Pubotuberous : 

11 cm. or under 

80% 


Over 11 cm. 

20% 


The posterior sagittal is taken only if the intertuberous is less than 
9 cm. and is measured from the midpoint of the intertuberous diameter 
to the back of the sacrococcygeal junction, 1 cm. being subtracted to 
allow for the thiclmess of the bone. 

The patient then lies on her side and the width of the sacrum estimated 
and the sacrococcygeal junction palpated for any abnormalities. Re- 



MC S\VEENEY-MOLONEY : COISIBINED X-RAY AND EXTERNAL PELVIMETRY 105 

cently we have added to our study the posterior transverse diameter 
of the inlet as suggested by Steele and Javert.® This is taken from the 
most medial aspect of the dimples on either side of the rhomboid of 
Miehaelis and helps in differentiating between the gynecoid and android 
pelves. 

Estimation of Fetal Head Size 

The usual palpation for determination of engagement of the head 
is performed. The occipitofrontal diameter of the head is measured 
directly through the abdominal wall if feasible. Estimation of con- 
formity of the fetal head to the pelvic inlet may be ascertained by using 
Kerr’s technique by which the left index finger in the patient’s rectum 
determines the descent of the head effected li 3 '^ pressure from above the 
symphysis. 

Fetal Heads (300 Gases) 


Occipital : 

6 cm. or under 

98% 

6.5 cm.-7 cm. 

2% 

Biparietal : 

9.5 cm. or under 

94% 

10 cm.-10.5 cm. 

6% 

Occipitofrontal : 

11 cm. or under 

84% 


11.5 cm.-12.5 cm. 

16% 



Pig. 3. — A.P. film of inlet with patient in seinirccumbent position. 


X-Ray Pelvimetry 

The following criteria determine the need for x-raj^s : . . 

1. Primiparas with floating heads at term. 

2. Iffultiparas with a histoiy of previous difficull deliveries. 

3. Primiparous breeches with apparcntlt- small pelves lij- external 
measurements. 

4. Cases with narrow subpubie arche.s and outlets. 

5. Elderly primiparas witii external conjugates of 18.5 cm. or le.ss. 
Since the contour of the pelvic inlet is of paramount importance and 

since from our experience the most important diameter of the inlet is 



106 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


the conjugate vera and that of the inidjielvis is the posterior sagittal 
or width of llie greater sciatic nolcli, we have directed our technique 
to a study of tliesc factors. Tims, we take a film directly through the 
pelvic inlet with the patient semirccuinbent to get a good view of the 
contour of the inlet (Fig. 3), The inlet is then cla.ssifiod according to 
the classification of (ialdwell and Moloy." A tiaie lateral film is then 
taken on which we measure the conjugate vera, the anterior sagittal, 
posterior sagittal, and anteroposterior diameters of the midpelvis, the 
pubotuberous diameter, and liiparietal diameter of the fetal head if pos- 
.sible (Fig. 4). The correction factor for object-table top distance for 
all these latter measurements which arc in the same sagittal ])lano is one- 
half the intertrochanteric diameter which we have already taken by 
external pelvimetry. To this measurement the table top-film distance 
is added to obtain the object-film distance. The mathematics is com- 
pleted by the Ball calculator, by tbc Snow and Lewis slide rule, or by 

the simple mathematical formula, 0 = 1 — — in which 0 is the ob- 
ject; I the magnified image as measured on the film; D the target-film 
distance, and d the object-film distance. 


Fig. 4. — Lateral film with lines showing- A.P. of inlet, anterior sagittal and pos- 
terior sagittal of midpelvis, and pubotuberous, of fore pelvis. Broken line indicates 
position of head. 



Assuming the fetal head to be average in size, the question of prob- 
able dystocia at the various planes can be reduced to the following 
simple observations: 
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Dystocia at Iniait — Measurements 

Conjugate vera under 10 cm. in generally contracted pelvis 
Conjugate vera under 9.5 cm. in flat pelvis 

Contour 

Angulation of forepelvis 
Flattened posterior pelvis 

Since the head enters the pelvic inlet in the ma.iority of cases in an 
attitude of lateral flexion with the sagittal suture running transversely 
across the pelvis, the presenting fetal head diameter is the supraparietal- 
subparietal diameter ■which normally measures 8 cm. to 8 Y 2 cm. thus 
allowing engagement of the head in even quite narrow anteroposterior 
diameters. If the forepelvis is acutelj’^ angulated,. the head is crowded 
more into the posterior pelvis thus diminishing eonsiderablj’- the avail- 
able anterojiosterior diameter. The flattened posterior pelvis encroaches 
on the greatest transverse diameter of the inlet necessitating the long 
axis of the fetal head entering .the inlet through a more anterior trans- 
verse diameter whieli may be mai’kedly i*educed in size due to the con- 
verging walls of the forepelvis. 

Dystocia at Midpelvis — Measurements 

Posterior sagittal under 3.5 cm. 

Subpubie arch under 5.5 cm. 

Contour 

Converging sacrum and pubis 

Sacrococcygeal platform 

If the head is engaged, we may assume that the patient will deliver 
from below Imt we must endeavor to anticipate troulile at the midpelvis 
and the outlet. If the subpubie arch is narrow we may suspect acute- 
ness anteriorly in the midpelvis with delayed rotation which may also 
be caused by a narrow posterior sagittal diameter. In these cases x-rays 
would be indicated to measure the postei'ior sagittal diameter of the mid- 
pehds and also to note any convergence of the sacrum and pubis and 
whether the sacrococcygeal .junction is angulated in a manner to inter- 
fere with descent of the head. If the head is engaged and the arch is 
normal or lai-ge, there is no need for x-rays since the adequate arch 
would compensate for a narrow interspinous or a narrow posterior 
sagittal diameter of the midpelvis. 

Dystoci.a at Outlet — Measurejients 

Interpubic under 5.5 cm. 

Intertuberous under 9.0 cm. 

Pubotuberous over 11.0 cm. 

Contour 

Acute rather than obtuse arch 

A narrow arch will necessitate lower descent of the head to find an 
adequate diameter for impingement of the occi])ul in the procc.ss of 
e.xtcnsion. This might retpiire a long episiotoiny tind traction well down- 
ward on the pelvic floor before horizontal traction is ap])lied to bring 
the occiput under the arch. A narrow bituberous tiiso will cause re- 
cession of the hetid necessitating a wide ejiisiotomy. A pubotuberous 
diameter more than 11 cm. suggests a possible funnel jielvis. If the 
intertuberous and posterior sagittal diameters combined are less than 
15 cm,, the possibility of cesarean section must be considered. 
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Results 

The advantages of our melliods arc best illustrated by the more con- 
servative management of the so-called borderline eases and the decrease 
in the number of cesarean sections done at the Boston City Hospital for 
cephalopelvie disproportion. 


300 BonDEFii.ixK Casi;,s 


Normal 

112 

Low Forceps 

1.3S 

Midforeeps 

20 

High Forceps 

3 

Cesarean Sections 

25 

Versions 

2 


.300 


The borderline cases were those included in the categories previously 
mentioned as indications for x-ray pelvimetry. Two hundred and fifty, 
or S3 per cent, wore delivered easily either normally or by low forceps. 
The 20 midforceps were mostly unrotated posterior heads or midtrans- 
verse arrests in which tliere was no progress after from two to six hours 
of second stage labor with signs of incipient fetal distress. There were 
two stillliirths in the midforeeps group. Tlicre were three high forceps 
cases whicli were done because of fetal distress in cases showing an ample 
pelvis by x-ray and external pelvimetry. These cases were apparently 
associated with cervical dy.stoeia, and there was one fetal death in tlie 
series. There were 25 cesarean sections in the x-rayed group which con- 
stituted all but four of the cesarean sections done in the three years, 
1939 to 1942, for disproportion. The two internal podalic versions were 
done for signs of fetal distress with high heads witli unruptured mem- 
branes and adequate pelves. They resulted in living babies. 

In the entire series of 300 cases there were but three fetal deaths and 
no maternal deaths. 


Cesarean Section Statistics 



1937 

1938 

1939 

1940 

1941 

Deliveries 

3,293 

3,320 

3,262 

3,225 

3,202 

Total cesarean sections 

135 

142 

88 

S3 

91 

Primiparas 

1,005 

1,040 

99S 

915 

950 

Cesarean sections for dystocia 

21 

31 

10 

9 

10 

in primiparas 

Incidenc in primiparas 

1 in 48 

1 in 38 

1 in 99 

1 in 100 

1 in ! 


The total number of cesarean sections has decreased markedly since 
our adoption of x-ra}^ pehdmetry. The incidence of cesarean sections 
for cephalopelvie dispropoidion in primiparas has been reduced to one- 
half the former number without jeopardizing the mother or baby. 

The analysis of the 29 cesarean sections done for eephalopehdc dispro- 
portion from 1939 to 1942 is as follows: 


29 Cesarean Sections — 1939-19i2 


HOURS OF LABOR 

MEMBRANES 

INTACT 

MORBIDITY 

MEMBRANES 

RUPTURED 

No labor 

6 

0 

0 

Under 12 hours 

4 

0 

5 

Over 12 hours 

9 

22% 

5 


MORBIDITY 

0 

40% 

80 % 
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All but four of the cases m’ci’c x-rayed. The patients not measured 
by x-ray were too uncomforiable in labor to be moved to the x-ray de- 
partment which is eonsiderabl.y removed from the maternity floor. 

There wci’o six cases done by election before labor started. These 
were done in the early part of our Avork but uoav all patients regardless 
of apparent dystocia arc usually giA'en .some te.st of labor. 

It is evident from the ahoA'e chart that long labors folloAved by cesar- 
ean section especially if tlie membranes are I’uptiired are prone to in- 
crease the rate of morbility. Our present policy in borderline cases with 
membranes intact is to alloAv tAventj'-four hours of pains Avith a fre- 
quency of Aa'C minutes or under as a test of labor. If the membranes 
are ruptured, a test of tAvelvc hours is considered adequate. These 
criteria of course may lie influenced considerably by maternal or fetal 
distress. If there is no apparent eephalopelAuc disproportion by external 
pelvimetry and x-ray, the cause of the dj^stoeia must be sought for in 
uterine atony or an unyielding cciwix and the te.st of labor bi’oadened 
accordingly. 

All of the cesarean sections in this series Avere of the Ioav transverse 
cerA'ical type and there Avere no deaths. 

Summary 

1. A system of comliined external and x-ray pelvimetry is suggested. 

2. This method has reduced the incidence of cesarean section at the 
Boston City Hospital liy 50 per cent AAoth no increase in fetal or ma- 
ternal mortality. 

3. The technique is aAmilable to any practitioner and depends largely 
on clinical examinations. 
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THE RELATION OF THE SACRAL PROMONTORY TO 
THE PELVIC INLET- 


Herbert Thojis, SLD., New Havex, Coxx. 

(From the Dcpartmcnl of Ohslctria: and Gynccolopy, Yale University School of 

Medicine) 

T he anatomist William Turner more than a halt ccntuiy ago wrote, 
“With the exception of the skull, no portion of the skeleton presents 
greater individual variations than the pelvis.” The truth of this state- 
ment has been made greatly manifest in our time, for through the xise 
of roentgen methods has come the op))ort unity for the stud}' of the 
bony pelvis on a far greater scale than was jmssible to our ancestors. 
The reason for such wide variation in this part of the .skeleton must be 
sought in the fact that the pelvis is devolojicd from a considerable 
number of bones and that dui'ing its growth to the adult slate it is 
subjected to an indefinite number of nutritional, mechanical, and hor- 
monal influences. 

The present study is concerned with but one aspect of pelvic variation 
and that is the pelvic relationships of the upper sacrum, and in par- 
ticular the position of the promontory of the sacrum in its relation to 
the plane of the pelvic inlet. In this investigation the roentgenologic 
findings in 200 primigravid women have been studied. These women 
were unselected and represent a gi’oup who were registered for delivery 
in the pi’enatal clinic of the New Haven Hospital during the year 1942. 

It is because of the wide variation in position of the sacral promontoiy 
in its relation to the bony pelvic canal that some modern investigators 
have found that for clinical purposes it is necessary to abandon the idea 
that the superior strait, as described in anatomic texts, should be con- 
sidered as the plane of the obstetric pelvic inlet. Therefore, from an 
obstetric point of view the plane of the pelvic inlet is considered to be 
bounded anteriorly by the upper posterior surface of the pubic sjtu- 
physis and forward positions of the iliopeetineal lines, laterally by the 
iliopectineal lines and posteriorly by the posterior portions of these lines 
and the anterior upiDcr surface of the sacrum at the point where the 
eonvergence of these lines takes place. The importance of this plane in 
the mechanism of labor has been emphasized ]:)y Caldwell, Moloy and 
D’Esopo,^ who state, “We believe that the promontory is too unstable 
in position to the plane of the inlet to be used as a point of origin of 
such an important obstetric diameter (the true conjugate diameter). 
This posterior point should be in the midline of the lower anterior sur- 

*This .‘study was made possible throiipli frrant‘= from the Clinical Research and 
Teaching- rhn'ds of the Yale University School of Medicine. 
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face of the first sacral vortelira where the continuation of the iliopectineal 
lines on either side meet each other.” 

That a wide variation exists in the position of the promontory is seen 
in this study of its relation to the posterior end-point of the antero- 
posterior diameter of the plane of the pelvic inlet. 

In these 200 cases the promontorj- rested at or near this point in 01 instances, 

The promontory rested 1.0 cm. above this point in 00 instances, 

Tlte promontory rested 1.5 cm. above tliis point in 41 instances. 

The promontory rested 2.0 cm. above tiiis point in 51 instances. 

The promontory rested 2.5 cm. above this point in 12 instances, 

The promontory rested 3.0 cm. above this point in 5 instances. 



Fig. 1. — Small brachypcllic type pelvis, anteroposterior 10.0 transverse 11.5. The 
promontorj' rests 2.5 cm. above the posterior end point of the true conjugate. The 
diagonal conjugate is 32.0 cm. from which it might be assumed that the true conjugate 
was 30.5 cm., an error which might be costlj'. 


From this evidence it lieconies apparent that the position of the for- 
ward edge of the sacral promontory is too unreliable to be considered as 
the posterior end of the true conjugate diameter, for in this series it was 
at or close to this point in but 30.5 per cent of cases (Pig. 1). It also 
becomes obvious that because of this positional variation the value of the 
diagonal conjugate diameter as an index of the true conjugate diameter 
may be very much questioned. It is generally stated that the true eon- 
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jugate diameter may be estimated from the former by deducting 1.5 
to 2.0 cm. according to the height and inclination of the symphysis pubis. 
Some texts omit tlie question of lieiglit and inclination and simply deduct 
1.5 cm. for the true conjugate diameter. 

The facts seem to be that the diagonal conjugate cannot be considered 
a reliable index to the true conjugate diameter and that in some cases 
information so obtained may be mi.sleading (Fig. 2). In the present 
series this fact was emphasized by a comparison of Cases 21 and 54, 
which had identical diagonal conjugate diameters of 13.0 cm. and true 
conjugates of 11.9 and 10.5, respectively. 



Pig. 2. — Small mesatipellic type pelvis, anteroposterior 10.4. transverse 11.4. The 
promontory rests 2.0 cm. above the posterior end point of the true conjugate. Roent- 
genogram shows a breech presentation in a primigravidn. The diagonal conjugate Is 
13.0 cm. from which the true conjugate estimation of 11.5 gives an error of 1.1 cm. 


In this series an attempt ivas made to find out if high positions of the 
promontory were associated with any particular iielvic grouping accord- 
ing to the division into doliehopellie, mesatipellic, brachj'pellie and 
platypellic types. In the series these groups were represented as follows : 

Doliehopellie type 30 instances or 15% 

Mesatipellic tj'pe 84 instances or 42% 

Brachypellic type 77 instances or 38.5% 

Platypellic type 0 instances or 4.5% 
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Tliese findings correspond Avith tlie findings in 1,100 Avomen previously 
published, = AAdiich Avere for these groups; 18.6 per cent, 45.9 per cent, 
32.2 per cent, 3.2 per cent, respectiA’^eljL 

In the 61 pelves in AA’hich the proiuontoiy Avas at or less than 1 cm. 
aboA^e the pehue inlet plane, the diAusion AA^as : 


Dolichopellic type 

S.2% 

ilesatipellic tj-pc 

37.7% 

Brachypellic type 

45.9% 

Platj-pellic tj"pe 

S.2% 



Fig. 3. — The promontory is iocated near the posterior end point of the true con- 
jugate diameter. In this position it may very definitely Influence the descent and 
position of the fetal head in its engagement in the true pelvis. 


In the 71 pelves in Avhieh the promontory Avas 1 cm. or more but less 
than 2 cm. above the pelvic inlet plane, the division Avas ; 


Dolichopellic type 

21.1% 

Mesatipellic type 

38.0% 

Brachypellic type 

38.0% 

Platypellic type 

2.8% 
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In 6S pelves in wliieJi ilie promonloiy va.s 2 cm. or more above the 
pelvic inlet plane, tlie division was: 


Dolicliopenic tyjie 

U.lVr 

ipellic type 

rm)% 

Braeliypellic tyjie 

V,'2A9r 

Phitypcllic type 



From this analysis it is apparent that no detinile conclusions may be 
drawn, and that the high promontory ])osition is somewhat, if but. 
slightly, associated with the dolichopellie and mcsatipellie types of 
pelvis. 



Fig'. 4. — The pi'omontorj' is located 3 ctn. above tlie posterior end point of the true 
conjugate diameter. Its influence if any in tlie descent and position of the fetal head 
in its engagement in the true pelvis would not appear to be important. 


In the present series also the reliabilitj^ of the diagonal conjugate 
diameter as an index of the true conjugate diameter was determined. 
For this purpose 1.5 cm. was deducted from the diagonal conjugate and 
a leewaj’' of 0.25 cm. + or - was allowed for the true conjugate. The 
result showed that the diagonal conjugate could be used as a satisfactory 
criterion in 76 instances, or but 38 per cent of eases. 
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Because of the vailalion in the iiosilioii of the sacral promontory, 
it is apparent tliat tlie usual concept of the role plaj^ed by this pro- 
luberancc in tlie pelvic engagement of the fetus and in the meehanism 
of labor must lie somewhat modified. Exeept in those instances where 
the promontory is at or near the posterior limits of the plane of the 
pelvic inlet it is difficult to see how in liigh positions it can play a very 
major part in the mechanism by whicli the fetal head settles into the 
pelvis. The fact is seen to advantage in Figs. 3 and 4. HoAvever, it 
should not be forgotten that in certain instances (probably rarely) even 
when the promonloiy occupies a somewhat higli position it may project 
forward and the distance from tlie upper posterior s 5 Tnph 3 ^sis to the 
promontory be less than that of tlie true conjugate diameter (Fig. 5). 



Fig. 5 . — Rarely when the promontory is located above the posterior end point of 
the true conjugate a forward position exists which makes the symphysis-promontory 
distance less than the true conjugate, in this instance 11.5 and 11.2 cm., respectively. 

A question arises as to ivliether high positions of the sacral proraontoiy 
are definitelj^ associated ivith the so-called assimilation pelvis. There did 
not seem to be any direct evidence of this in the series, but it should be 
stated that the diagnosis of this tjqie of pehds from the single lateral 
roentgenogram cannot readily be made because all of the segments of 
the lumbar spine are not idsible and in man.y instances the segmenta- 
tional differences in the loiver sacrum and coeci-x are not casih' dis- 
tinguishable. 
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In conclusion, it may be slated that because ol the variation in posi- 
tion of the sacral promontory the estimation of tile true conjugate 
diameter based upon tlie lengtli of the diagonal conjugate diameter is 
vsubject to error and pelvic capacitj' so determined should not be ex- 
pressed in exact terms. In the present series tlie estimation of the true 
conjugate diameter based on the lengtli of the diagonal conjugate was 
only approximately correct in 38 per cent of cases. Because of the varia- 
tion in position of the sacral promontory the part played by this pro- 
tuberance in the engagement of the fetal head may be either important 
or unimportant. 

This stud}’’ emphasizes again that roentgenologic methods are an im- 
portant adjunct to tlie usual diagnostic obstetric procedures, for with 
the added Icnowledge that they furnish many of the mechanical problems 
of labor will be better understood and operative interference made a 
more intelligent procedure. In our own clinic the experience obtained 
by the routine use of roentgen pelvimetry in 2,000 primigravid women 
delivered during the past seven years confirms this opinion with in- 
creasing strength. 
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THE EFFECT OF COMPLEMENTING THE DIET IN PREGNANCY 
WITH CALCIUM, PHOSPHORUS, IRON, AND 
VITAMINS A AND D- 

Fred L. Adair, M.D., Williaji J. Dieckmann, M.D., Herbert Michel, 
M.D., Florence Dunkle, M.S., Sylvia KrjVmer, Ph.D., .-vno 
Edna Lorang, B.S., Chicago, III. 

T here have been a number of reports concerning the calcium, phos- 
phorus, iron, nitrogen, and vitamin D requirements of the pregnant 
woman, but the actual number of patients studied is oomparatively small. 
A series of metabolic studies were made by us as a part of an investiga- 
tion of the therapeutic value of added amounts of calcium, phosphoi'us, 
iron, and vitamins A and D. 

The patients were divided into four groups : 

(1) Control. 

(2) These patients received a proprietary cei’eal for its cal- 
cium, phosphorus, and iron content. 

•Read at a meeting of the Chicago Gynecological Society, January 15. 1913. 

This study was supported in part by a grant from Mead Johnson and Company, 
who also supplied the special gereal and vitamins. 
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(3) These patients were given 39,900 international units of 

vitamin A and 5,550 international units of vitamin D 
daily. 

(4) These patients were given both tlie cereal and the vita- 

mins. 

Patients in the special groups were on the same medication thi’oughout 
pregnancy. The average amount of the special cereal taken dai^ ranged 
from 30 to 50 Gm., but in the hospital the patients ingested approx- 
hnatelj'' 100 Gm. (One hundred grams contained 0.78 Gm. calcium, 0.62 
Gm. phosphorus, and 30 mg. of iron.) 

The patients were hospitalized for a period of at least seven days and 
the diet and collection of excreta were continued throughout the hospi- 
tal period. Balance studies were made over a five-day period, beginning 
thirty-six hours after admission. Our regular house diet was used in all 
cases, with oatmeal as the standard cereal, except in those patients receiv- 
ing the special cereal, it was substituted for the oatmeal. 

The data pertinent to each patient are sununarized in Table I. Eleven 
of the 14 patients were primiparas because they, having no children, 
could be persuaded to spend the necessary periods in the hospital. The 
weight gain occurred during the period of observation, which is given 
in Table I. Eight patients gained excessivelj’’ but only two developed 
toxemia. One pregnancy terminated in a premature delivery of a still- 
born fetus. There was nothing striking about the birth weights of the 
babies. All of the patients had breast milk but almost all had to use 
complementary feeding. 


Table I. Data Concerning the Subjects 


NO. 

AGE 

GRAV- 

IDA* 

par- 

ity* 

height 

CM. 

mini- 

mum 

weight 

KG. 

MINI- 

MUM 

SUR- 

FACE 

AREA 

WEIGHT 

GAIN 

KG. 

WEIGHT 

BABY 

NO. 

WEEKS 

AT DE- 
LIVERY 

COMMENTS 

1 

18 

i 


151 

32.5 

. 1.24 

17.0 

2815 

40 


2 

18 

li 

i 

161 

50.5 

1.51 

9.3 

3165 

40 


3 

16 

i 


159 

62.3 

1.63 





4 

21 

i 


lol 

58.6 

1.53 

16.9 

3640 

43 

Toxemia 

5 

25 

i 


162 

46.4 

1.47 

10.5 

2945 

38 


6 

27 

ii 

i 

158 

67.0 

1.67 





rr 

1 

19 

i 


155 

53.1 

1.50 

14.4. 

3610 

40 


8 

19 

11 


162 

49.4 

1.50 

13.8 

3330 

42 


9 

22 

i 


155 

51.5 

1.48 

10.9 

3405 

40 


10 

20 

i 


158 

57.5 

1.58 

14.1 

2315 

32 

To.xeraia 











Stillbirth 

11 

25 

i 


154 

46.5 

1.41 

12.2 

3300 

39 


12 

41 

V 

Ul 

153 

60.2 

1.56 

6.4 

3075 

37 


13 

24 

i 


163 

57.4 

1.60 

16.3 

3525 

41 

Postpartum 











lieraor- 











rhage; 

14 

18 

i 


159 

56.5 

1.57 

13.5 

4675 

43 

transfusion 


•Gravida, number of pregnancies; parity, number of viable babies. 
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TJie intake for tlie various substances studied as veil as the balances 
are given in Table II. 

The calcium and phosphorus balances ivere positive in all 25 ante- 
partum periods. Tliere were 8 post-part urn periods. Only one patient 
had a negative balance. If the calcium and p]io.sphorus secreted in the 
milk had been included, all balances after deliveiy would liave been 
negative. 


Table 11. Averaoe Daily Intake and Balance* 


KO. 

i 

i 

OESTATION j 
OR PUEB- j 

1 

WEIGHT 

(’ALC1U.M 

(G.W.) 

I’liosj’Jionus 

(GM.) 

sirnooKs : 

(O.M.) i 

ir.o.v 

(MO.) 

PEniUM 
WEEKS j 

KC. 

JX- 

TAKK 

j BAIi. 

BAL. 

TAKE 

I.V- 

TAKE 

BAL, 

j IN- 
1 TAKE 

UAL. 


Group I 


1 

15 

28 

tis 

2 pp. 

0 pp. 

32.5 

4.3.0 
4S).0 
37.4 

41.0 • 

1.330 

1.440 

1.434 

1.418 

1.409 

i| 

1.525 

1.083 

1.073 

1.590 

1.545 

1 

inwa 


14.84 

10.24 

10.15 

15.83 

13.57 

1 

2 

25 

39 

54.0 

59.8 

0.702 

0.819 

0.148 

0.504 

0.932 

1.035 

-0.008 

0.095 

7.34 

7.79 

-2.37 

-1.10 

13.39 

11.40 


3 

19 

02.0 






3.11 




Group II 


4 

24 

58.0 

1.402 




11.30 

0.09 

22.54 



34 

07.0 

1.037 


El a 


11.87 

i.in 

24.21 

RnBli 


39 

73.0 

3.430 

■UC i|t 

il!!3 

0.408 


-1.04 

10.02 



2 pp. 

02.0 

3.229 

■Ilk W 

3.458 

0.24S 



13.75 

9.99 


0 pp. 

00.3 

3.389 

0.018 

1.015 

0.555 

11.78 

2.80 

15.00 

10.21 

0 

28 

52.8 

3.488 

0.821 

1.014 

OAb- 

11.39 

2.38 

21.91 

12.10 


2 pp. 

40.0 

1.543 

0.539 

1.008 

0.358 

11.50 

1.54 

21.76 

12.15 

G 

20 

07.0 







20.90 

10.00 


Group III 




moQii 

lfRM3 

0.508 

1.082 

0.272 

12.18 

1.86 

10.18 

S.ol 





0.402 

1.049 

MIJHIM 

11.92 

0.79 

15.95 

9.43 

■i 

■■339 


Dgla 

0.456 

1.372 

-0.458 

9.79 

-1.91 

13.14- 

7.42 

8 

39 

61.3 

1.318 

0.818 


0.790 

11.79 

2.74 

10.15 

10.80 

9 




■iKSjQI 

1.481 


11.02 

1.19 

15.84 







1.084 


12.18 

3.88 

16.24 

7.57 


^9939 


msEm 

WSm 

1.083 

muM 


-1.38 

16.24 

5.09 


Group IV 


10 

■■■nillllll 

60.0 

1.424 

0.673 

1.072 

0.552 

12.13 

2.36 

16.32 

6.41 



71.6 

1.442 

0,621 

1.685 

0.725 

12.19 

0.92 

16.28 

6.92 

11 

16 

47.2 

1.628 

0.331 

1.733 

0.403 

fEEa 

0.43 

23.63 

4.75 


33 

54.5 

1.648 

1.021 

1.748 

0.S6S 

12.14 

2.75 

24.02 

13.97 

12 

■■■£■991 

66.0 

1.653 

0.321 

1.752 

0.471 

12.14 

miiita 

24.10 

8.17 



62.0 

1.454 

0.171 

1.466 

-0.294 

9.14 

-1.8S 

20.39 

-16.29 

13 


65.5 

1.581 

0.436 

1.696 

0.870 

11.86 

2.07 

22.92 

12.72 



73.8 

1.410 

1.068 

1.55S 

0.896 


3.59 

19.37 

12.37 

14 

18 

58.0 

1.057 


1.757 


12.18 

0.434 

24.18 

5.09 


‘The negative balances are indicated by a minus sign. 


The articles published bj' Slacj’’ and Hunseher, and espeeiallj'" the ex- 
tensive bulletin published by Coons and co-workers, summarize all data 
on metabolism in pregnancy published prior to 1935. These studies 
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indicated that an average intake of 1.320 Gm, of calcium resulted in a 
retention of 0.194 Gin. per day during the last three months of preg- 
nancy. Likewise, an average daily intake of 1.713 Gm. of phosphorus 
resulted in a retention of 0.2S9 during the last three months of preg- 
nancy. Our balances are, on the whole, in agreement ndth the ones 
previously reported. Individually and eolleetivelj^, Ave can see no change 
in the metabolism of calcium or phosphorus in tliose patients Avho re- 
ceived added calcium or vitamins A and D. Our patients generally had 
slightly larger positive balances than the average figures reported by 
Coons. 

Approximately one-half of the nitrogen balances compiled by 
Hunscher and associates indicated a retention of nitrogen of from 1 
to 3 Gm. daily, Aiuth an average of 2.28 Gm. nitrogen. The retention 
per kilogram of body Aveight varied from 0.14 to 0.19 Gm. The aA^er- 
age intake of 13.70 Gm. of nitrogen, based on Landsberg and Coons’ 
data, indicated an average retention of 1.96 Gm. A nitrogen intake be- 
loAv 10 Gm. per day usually resulted in a negative balance. 

Our data for the nitrogen metabolism are given in Table II. Only tAvo 
patients had a negative balance during pregnancy. 

Hunscher and co-Avorkers found from theii’ Avork and a survej" of tlie 
literature that the maternal body retains a considerable excess of nitro- 
gen during pregnancy beyond that required for the fetus and its 
adnexa. PolloAving parturition there is a loss-Avhieh persists over the 
first tAvo AA'ceks or more of the puerperium. 

An interesting obseiwation Avas made by Melnick and CoAVgill, Avho 
found that Avhen pregnant dogs AA^ere fed on protein-free diets at a high 
level of caloric intake and AA^ere subjected to their standardized plas- 
mapheresis technique, it A\"as possible to deplete the animal of its reseiwe 
serum protein and to reduce the serum protein concentration to the basal 
level (3.5 to 4.2 per cent necessaiy for the formation of edema) Avithin 
less time tlian normal. Once the basal serum protein level is attained, 
the pregnant or lactating dog exhibits a marked impairment in its ability 
to regenerate serum protein. This inability to form serum protein may 
be due to the needs of the fetus or to faulty absorption by the mother. 

There is an increased need for iron in pregnancy to take care of the 
increased blood volume and for the fetal demands for its oaaui liody de- 
velopment and also as a reserve for postnatal groAvth. The iron content 
of the neAA'born infant ranges from 0.266 to 0.937 Gm. The average 
daily transfer of iron from mother to fetus during the first tAA'o-thirds 
of pregnancy has been estimated to be 0.4 mg., and during the last third 
to be 4.7 mg. dailj^ 

In one series, Coons and eo-Avorkers report an average intake of 14.72 
mg., and a storage of 3.16. In anotlier series, the intake ranged from 9.45 
to 34.88, Avith an average of 15.74, and an average .storage of 2.45 mg., 
Avith a range of from 0.23 to 6.88 mg. of iron daily. There Avere no 
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negative balances, but approximately 75 per cent of the studies wore 
below that of the estimated fetal demand. They felt that the low reten- 
tions Avere not due to a Ioav total iron intake, but probablj' to a deficienc}" 
or other dietary factors which promote the utilization of iron. 

Coons also found that on comparable levels of iron intake in the usual 
diet, the retention by a group of southern Avomen averaged almost 50 
per cent loAA'er than that for .some Chicago AAmmen during corresponding 
periods of pregnancy. Coons also mentions that the quality, as aa'cII as 
the quantity, of iron intake, physiologic demands of pregnancy, and 
slight digestive upsets in pregnancy seem to be important factoi's in iron 
retention. 

ToA'erud determined the iron balance in ten AA'omen in the la.st ti'i- 
mester of pregnancy. The daily intake A’aried from 7 to 28 mg. Taa-o 
patients had a positive balance on an intake of 13 mg., and tA\'o had a 
negative balance on an intake of 15 mg. 

Our data are giA^en in Table II. Most of our patients shoAved a posi- 
tive balance AA'ith an intake of iron ranging from 12 to 24 mg., AA-ith an 
average of 18.S mg. ; the retention ranged from a negatiA'e to a posith'c 
balance of 12.57 mg., AAuth an aA'cragc of 8.54 mg. One patient had a 
negatwe balance of 28.17 mg., AAuth an intake of 16 mg. 

We haA-^e listed in Table III the minimum, maximum, and aA-erage in- 
take and balances per kilogram of body Aveight. The figures for the 
intake per kilogram for each subject tend to be more constant than the 
figures for the daib'' intake per subject. Since the AA’cights are chang- 
ing, this is of importance. Furthermore, the daily balances per kilo- 
gram indicate that although some patients are in positiA'e balance, yet 
the amount retained per kilogram of body AA-eight is far less than the 
average. 


Table III. Daily Intake and Balance in Mg. Pee Kilo Body AA'eight During 

Pregnancy 



1 CALCIUJI ] 

1 PHOSPHORUS ! 

1 nitrogen I 

1 IRON 


BEESI 

MAX. 

m 

JIIN. 

MAX. 

AV. 

MIN. 

MAX, 

1 AV. 


MAX. 

AV. 

Intake 

Retention 

12.9 

2.7 

40.9 

20.S 

24.8 1 
10.0 

17.3 

1,6 

40.9 

16.2 

28.3 

9,0 

150.4 

7.49 

345.6 

87.8 

195.0 

I 34.8 

0.19 

0.09 

0.50 

0.39 

0.32 

0.16 


The numbers of patients in each group are too small for comparative 
purposes. HoAA^ever, other data AA'ere studied in groups containing 95 to 
176 patients. Differences AA’^ere present but either thej' AA^ere not signifi- 
cant or if significant the number of patients Avas too small. 

Summary 

Metabolic studies of calcium, phosphorus, nitrogen, and iron AA'ere 
made on 14 patients at intervals during pregnancy; Although the pa- 
tients Avere given different diets, no significant changes Avere noted. The 
intake and retention of the substances stxidied Avere essentially similar 
to those reported in the literature. 
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THREE CASES OF SULFATHIAZOLE TOXICITY IN OVER NINE 
HUNDRED WOMEN TREATED FOR CHRONIC GONORRHEA 

Hyman Strauss, M.D., and Nathan Reibstein, M.D., Brooklyn, N. T. 

(From the Gynecological Service of the Kingston Avemie Eospital) 

N ine hundred and four female patients with gonorrhea alone or 
with gonorrhea combined with syphilis were admitted, to the ve- 
nereal service of the Kingston Avenue Hospital during a period of eight- 
een months. All of these ivere admitted with positive gonorrheal cul- 
tures and of these, many had positive spreads. They were hospitalized 
for periods varying from two to four weeks at the request of the Health 
Department in order to control the spread of venereal disease. 

Careful histories, physical examinations, and laboratoiy tests whieli 
included blood counts, sedimentation rates, and urinalyses w^ere routine. 
The patients received dosages of sulfathiazole varying from 3 to 4 Gm. 
daily for from seven to ten days. Albuminuria, hematuria, anemia, 
and leucopenia were contraindications to the administration of the drug. 
Urine examinations and blood counts were done periodically during 
treatment. Our previous experience had taught us that blood levels 
of sulfathiazole were of slight significance, and we abandoned them 
except in toxic cases. 

Marked toxic sjnnptoms were noted in only three cases^ in the entire 
group. Minor toxic symptoms (i.e., dizziness, slight nausea, headache, 
faintness, and mild and transient rashes) were present at times. The 
patients were confined to bed only if symptoms apiieared. 

The following three severe toxic cases were encountered ; 


Case 1. — Dliss J. A., white, aged 30 years, v’as admitted to the King- 
.ston Avenue Hospital on July 11, 1942, because of a positive gonococcal 
culture and a four-plus Wassermann. At the age of thirteen she became 
a\yare that she had congenital sypJiilis and was treated occasionally 
with arsenic and bismuth. She had an appendectomy at fourteen years 
of age. At twenty-two, she was stabbed in the alidomen necessitating 
resection of two inches of intestine and was discharged after two weeks’. 
Three years prior to admission the patient was at liome six weeks witli 
“a pelvic inflammation.” Her menstrual liistory was negative. She 
denied pregnancies. 


*T\vo ot thc.se caso.s need never have occurred lind 
details of their pa.st historic-s. .See conclusions. 


the p.-itients disclo.sod pertinent 
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Pliysical exaininalion revealed Hutcliinson’s tcetli, and two lower 
abdominal scars. Vaginal examination disclosed negative urethra, Skene, 
and Bartholin glands. The cervix was not. eroded, but showed a mod- 
erate purulent discharge. The uterus was small, anterior, and mobile. 
Both tubes were thickened. 

The urine examination was negative, blood count 72 per cent hemo- 
globin; 8,100 white blood cells; 55 ])er cent jmlymorphonuclears and 
45 per cent lymphocytes. Sedimentation rate was IS mm. in fort 3 '-five 
minutes. 

She received 4 Gm. of .sulfathiazole dail.v for five da.vs. On the 
sixth da?" she had a flare-up of the adnexa inflammation with severe 
abdominal cramijs. Examination revealed tenderne.ss in both lower 
quadrants. The vaginal examination was negative exceiit for tender- 
ness in the fornices. The next da.v, abdominal jiain continued and there 
was tenderness over botli lower quadrants and over the kidne.v areas. 
She vomited sixteen ounces in the morning and twent.v ounces in the 
afternoon. Between 7 a..m. and 0 a.m. she pa.s.sed onl.v 5 c.e. of urine and 
upon catlieterization only 2 c.c. of blood.v urine were obtained. The 
tempeivaturo was 9.9° F., jnilse 84. blood jme.ssnre 120/SO. The Wood 
count was 4,000,000 red Idood cells; hemoglobin 70 per cent; 9,000 
white blood cells and pol.i’morphonuelears 65 per cent. In the evening 
tlic temperature rose to 100° P., pulse 100, and respiration 20. The 
urine showed two-plus albumin, man.v red and white blood cells, and oc- 
casional sulfathiazole er.vstals. At 11 a.m., she received 500 c.e. of 
10 per cent glucose in saline intravcnousl.v, and at 4 p.m. another 500 
c.c. of 5 per cent glucose. At 4 p.m. she voided 5 c.c. of urine and upon 
catheterization an additional 2 c.c. was obtained. That evening 10 c.c. 
of urine was obtained b.v catheter. The next day, July 16, she passed 
2 c.c. of urine and another ounce upon catheterization. Later in the 
daj', she vomited 6 ounces of greenish fluid and voided 7 ounces of 
urine. Ureteral catheterization showed no block in either kidney and 
no crystals were obtained. The blood findings were 4,000,000 red blood 
cells, 72 per cent hemoglobin, 21,000 white blood cells, 79 per cent 
polymorphonuclears, and a trace of sulfalhiazole in the blood. The 
blood clieniistr.v showed nonprotein niti’ogen 29 mg. per cent and blood 
sugar 98. The blood pressure was 140/95, temperature 102° P., and 
the pulse 96. The urine examination revealed two-plus albumin, many 
white and red blood cells. 700 c.c. of 10 per cent glucose were given intra- 
venouslj^ twice dail.v. On Julv 17, the ph.vsical examination revealed 
tenderness over both loiver quadrants and over botli kidne.v regions, 
but much less than on the previous examination. Tlic vaginal examina- 
tion disclosed the left adnexa tender and about 8 cm. in diameter, and 
the right adnexa thickened and tender. She passed 4 ounces of urine 
which showed one-plus albumin and fev'cr -white and red blood cells 
than previousljL The patient went home on a release the next da.v. 

Two daj's after the onset of toxicity we obtained the following 
additional history which no doubt would have contraindicated the 
administration of sulfathiazole. A sister told us the patient was a 
heavj^ drinlcer and imbibed about two quarts of liquor dail.y. She 
also informed us tliat the patient attempted suicide with bichloride 
of mercury about four years prior to admission. Upon obtaining this 
additional information, a diagirosis of rrephrosis rvas made since ureteral 
catheterization showed no blockage with sulfathiazole crystals. 

Case 2. — Iifrs. M. C., -white, aged 29 j’ears, was admitted to the King- 
ston Avenue Hospital orr Jul.v 6, 1942, with a positive gonorrheal cul- 
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ture from the urethra and cervix. This case is particularlj'- interesting 
because of the pathologj^ to the liver which is verj^ often affected by 
sulfa drugs. At the age of seventeen, she had a spinal fixation with 
a tibial graft for a bone tuberculous process. She denied pulmonary 
tuberculosis. The menses were normal. She suffered with a “bladder 
condition” prior to admission. She had one child five years ago which 
died a few hours after birth. 

Physical examination revealed signs of tuberculosis in the left upper 
lobe, a sear over the lumbar vertebrae, and also over the left tibia. 
Pelvic examination showed a purulent discharge from the urethra, 
Skene’s glands, and the cervix which was lacerated. The uterus was 
small, anteverted and pulled to the left by the enlarged adnexa. 

X-ray showed a productive tuberculosis in the upper lobe of the l(fft 
lung. Urine examination was negative. The blood findings were 74 
per cent hemoglobin, 4,600 white blood cells, 60 per cent polymor- 
phonuclears, and 40 per cent l.ymphoeytes. 

After receiving 4 Gm. of sulfathiazole daily for seven days, the 
patient complained of nausea and weakness. Three days later the 
patient developed jaundice and complained of weakness. The next day 
the icterus increased. The icteric index was 55. The van den Bergh 
test was positive direct, immediate. The blood chemistry showed non- 
protein nitrogen 27, and sugar 75. The blood count was 4,000,000 red 
blood cells, 82 per cent hemoglobin, 6,600 white blood cells, and 68 
per cent polj^morphonuclears. The sedimentation rate was 18 mm. in 
thirteen minutes. No sulfathiazole was foiuid in the blood or urine. 
The urine was positive for bile and ui’obilinogen. The stools were clay 
colored. 

The patient was given 50 e.c. of 50 per cent glucose intravenously; 
twice daily; 1 e.c. of A’itamin “B” complex daily; a high carbohydrate 
and protein, and a low fat diet. Her condition remained unchanged 
for ten days when nausea diminished and jaundice lessened. The 
duodenal contents showed a trace of bile before and after magnesium 
sulfate. The blood chcmi.stry revealed 142 mg. per cent of total 
cholesterol. The fragility test for red blood cells started at 0.40 per 
cent and was not complete at 0.28 per cent. Bile and urobilinogen 
were present in the urine. On July 30 the icteric index was 35 and 
stools were normal. On August 4 the jaundice was very mild, her 
general condition was improved and upon signing her release she was 
dischai’ged. 

A review of the facts in this case emphasizes the necessity for a 
thorough investigation of the past history. This patient had a toxemia 
of pregnancy with eclamptic seizures. 

Case 3. — i\Iiss E. H., Negres.s, aged 21 yeaz-s, was admitted to the 
Kingston Avenue Hospital on May 12, 1942, with a positive gonorrheal 
culture from the cervix and urethra. 

The past history and physical examination were negative. Except 
for a purulent discharge from the cervix and urethra the pelvis was 
negative. The laboratory findings were: 3,600,000 red blood cells 68 
per cent hemoglobin, and 8,400 white blood cells. The urine was 
negative. The sedimentation rate was IS mm. iu thirtv-five miizutes 

On jMay 14, she was given 1 Gm. of sulfathiazole four times a dav 
Pour days later she comjzlained of pains in the lower abdomen and leo-'s' 
Ihe temperature was 102.2° F., pulse 114, and respiration n The 
lower abdomen was tender, but there was no risiditv. Pelvic examina 
lion was negative except for a punzlent discharge from the cervix 
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and nreihra. The sidfalhiazole was stoiiped aftor she was given 18 Gin. 
in four and one-half daj's. Tlie following day Ihe lendcrne.ss and 
rigidity increased in the right lower quadrant; however, there was no 
rebound tenderness. The vaginal examination was negatiA'c and did 
not explain the cause of the pain and temperature of 104° F. The 
same afternoon .she developed a headache and stiffness of the neck. 
The physical examination now revealed a reddened pharynx and con- 
junctiva. The lungs and heart were negative. The abdomen Avas soft 
and the tenderness was diminished. The sedimentation rate was 18 
mm. in twenty-eight, minutes. The blood count was 3,200,000 red blood 
cells, 63 per cent hemoglobin, and 6,000 white blood cells. Agglutina- 
tion tests for typhoid and tyjAhus wci’c negative. The urine showed a 
faint trace of albumin. On the same day the patient was .slightly 
lethargic, her throat red, longue coated, abdomen tender and rigid 
in both lower quadrants. The signs were now more marked. The 
surgical consultation on the same day, with the .same findings, at- 
tributed them to a ])clvic inflammation. Tlie next day, the stiffness of 
the neck and headache pei'sistcd though the abdominal .signs subsided. 
The temperature was 97.8° F., pulse 120, and blood prc.ssure 110/80. 
The following day, the condition improved with only slight tenderness 
in both lower quadrants. Urine examination shoAved a faint trace of 
albumin and many pus cells in a catheterized s])ecimen. On ]\[a.y 22, 
the medical consultant made a diagnosis of a right loAver pneumonia. 
The temperature, pulse, and respiration aa-cit normal. The folloAving 
day, x-ray examination of the chest Avas negative for consolidation and 
infiltration. Because of the bizarre symptoms and varied diagnoses aa’C 
felt that this most likely aa’rs a drug reaction. To prove this, Ave 
decided to repeat the drug cautiously. The next day, after liaAung 
taken 60 gr. of sulfathiazolc headache, dizziness, nausea, stiffness of 
the neck, and pain in both legs returned. The temperature rose to 102° 
F., and the pulse to 128. The drug AA-as discontinued and fluids AA’ere 
forced. The blood count Avas 4,830,000 red blood cells, 77 per cent 
hemoglobin, and 8,900 Avhite blood cells. No sulfathiazole Avas present 
in the blood. On June 3, the legs Averc still stiff and the temperatui’c, 
pulse, and respiration Avere normal. The next day all symptoms and 
signs subsided and the patient A\ms discharged on June s" 

Summary 

1. In a total of 904 cases treated AA'ith sulfathiazole, three eases of 
serious toxicity developed. 

2. The first patient after receiAung 20 Gm. developed toxicitj^ on the 
fifth day of treatment. The second patient developed signs after 28 Gm., 
Avhich Avas upon completion of the therapjL The thii'd patient became 
toxic after receiAung 16 Gm, for four days. 

3. A history of liver or kidney pathology, anemia, leucopenia, and 
previous sensitivity to sulfonamides are contraindications to the ad- 
ministration of the drug. 

4. The fact that only 3 eases of severe toxicity developed in a series 
of OA’^er 900 patients treated sIioavs that sulfathiazole is a safe dnig to use 
in the dosage given. This conclusion is all the more valid since tAVO 
of the cases of severe toxicity could haA'e been avoided had a more 
thorough history been available. 

We hereby express our thanks. to Dr. E. A, Horowitz for including- those patients 
•which -were on his service, and to M. 0. Einicel, for assistance in preparing this paper. 

755 Ocean Avenue 



THE EFFECT OF STILBESTROL ON PUERPERAL MORBIDITY 

AND LACTATION- 

H. Frank Connally, Jr., M.D., Baltimore, Md. 

(From the DepaHment of Obstetrics, Johns Eoplcin-s University and Hospital) 

I T IS well Imown that despite all preventive measures, a certain pro- 
portion of piierpera develops evidence of endometritis. Statistics 
vary from clinic to clinic, depending on the type of patient received 
and the frequenej’^ of tempei-ature notation; but if the criteria of the 
joint Committee on Maternal Welfare are followed, the uncorrected 
morbidity in most clinics ranges between 7 and 12 per cent for white 
women, and possibly twice this for colored. In our own Clinic, which 
admits no normal multiparas to the ward service, and which receives a 
large number of referred complicated eases, the uneorrected morbidity 
for 1937 to 1940 was 10.7 per cent for white women and 20.4 per cent 
for the colored race, abdominal procedures being excluded. To be sure, 
the great number of these infections are mild and of short duration, but 
they nevertheless represent foci of infection from which grave types of 
extension may develop. 

The possibility that some form of estrogenic therapy might reduce this 
puerperal morbidity has been suggested to the author by several facts. 
The well-known studies of Williams' demonstrated that with the excep- 
tion of the placental site, the uterine cavity is completely lined with 
endometrium by the fourteenth post-partum day, or shortlj" thereafter, 
but the area previously occupied by the placenta does not entirely dis- 
appear until six or seven Aveeks folloAving delivery. Since urinary 
estrogeiF’ ^ is low following parturition, and since endometrial regen- 
eration does not begin until after the usual time for the onset of endo- 
metritis, it seemed concehmble that the administration of this hormone 
might bring aliout a more rapid regeneration of the endometrium than 
normally occurs, with beneficial effects on the incidence of infection. It 
also seemed that other established effects of estrogen, sueli as tliat of 
maintaining a good uterine blood supply,'- increasing the tone of the 
myometrium,®’ ' and sensitizing the latter to oxytocics,® might militate 
against the occurrence of endometritis. 

In 1940, Connally, Dann, Reese and Douglass administered 5 mg. of 
stilbestrol daily to 200 imerperal Avomen, Avith results Avhich Avere re- 
ported in this Journal.® This series shoAved an extremely loAv moibidity 
rate, but as the group Avas someA\-hat .small and rather inadequately eoii- 
the present continuation of that study Avas undertaken. 

•The stilbestrol used In this study was furnished by tlic Abbott I.ibor.atories. 
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Methods of Study 

1. From Sept. 1, 1940, to ]\ray 31, 1941, every other patient delivered 
on tile obstetric .service of tlie Johns Hopkins Hosjiital received alino.st 
immediately postdelivery fi nii^. of slilbcstrol in oil, by intramuscular 
injection. Each day thereafter, 6 nif':. of slilbe.strol were given orally, 
until the patient was discharged. Those patients delivered by cesarean 
.section and tho.se having abdominal operations during the puerperium 
(tubal ligations) were excluded from the study. Aside from the admin- 
istration of .stilbcstrol the care given the two groups of patients Avas 
idmitieal. Each mother in both the control and treated categories re- 
ceived one ampule of obstetilcal pituitrin by the intramuscular route, 
following the second stage of labor, and one aminile of ergonovine, intra- 
muscularly, immediately after delivery of the placenta. In addition, 
both groujis were given 0.4 mg. of ergonovine by mouth, at foui-hour 
intervals, until six doses luid been administered. 3'his Avas not repeated 
unless the patient became moi'bid. The criterion of morbidity employed 
Avas that of the Joint Committee on IMaternal Welfare, namely, a rise 
of temperature to 100.4° F., on any tAvo days of the puerperium (not 
necessarily succe.ssive), Avith the excei)tion of the first tAventy-four hours, 
temperature readings being made at S, 12, 4, and S during the day and 
at midnight and 4 a.ji., if the patient AA-a.s aAvake, 

2. During the tAA^ch-e months’ period from June 1, 1941, to May 31, 
1942, the program of giving altciaiate i)atients stilbcstrol Avas discon- 
tinued and a somcAvliat different method of study pursued. In the first 
tAvo quarters of this interval no stilbcstrol Avhatsoever Avas administered ; 
during the third quarter, all patients delivered vaginally reeeiA’’ed the 
hormone post partum for nine days, and during the last quarter for 
three days. 

3. Throughout the tAVO-year investigation, eveiy effort Avas made to 
carry on breast feeding as usual. Since most studies heretofore reported 
on the lactation-inhibiting effect of stilbcstrol have been done on non- 
nursing mothers (that is, in conjunction AAuth “drying-uij” the breasts), 
it has seemed particularly AAmrtliAvhile to observe the incidence and 
course of breast feeding in the present series in Avhich material feeding 
AA^as urged in all cases. 

Results 

The total number of patients studied in the first year of the iiiA'estiga- 
tion Avas 909, of Avhieh 442 fell into the stilbcstrol gi-oup and 467 into 
the control. The results in regard to puerjjcral morbidity are shoAvn in 
Table I. Since the incidence of febrile liuerperiums in Negresses is 
much higher than in Avhite Avomen, the tAvo races have been considered 
separately. Although the make-up of the control and stilbcstrol groups 
was quite similar in respect to spontaneous deliA^eries, instrujiientation, 
intra-partum infection, etc., the incidence of puerperal morbidity in the 
tAvo groups Avas decidedly different : among Negresses the control series 
shoAved three times the morbidity of the stilbcstrol group and in AAdiite 
Avomen four times. The total morbidity of 5.6 per cent in the treated 
group, as against 20.1 per cent in the control series, AA^ould seem of defi- 
nite significance. 

. The results of the second year’s study are shoAvn in Chai’t 1. In 
evaluating the figures for the first six months, during Avhich no stilbesti’ol 
Avas administered, it should be noted that these percentages are compar- 
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able to those observed in the clinic in previous years wlien no stilbestrol 
was given. Thus, between 1937 and 1940 among 2,174 white patients 
the puerperal morbidity was 10.7 per cent, while among 2,319 coloiec 
women it was 20.4 per cent. With the resumption of stilbestrol admin- 
istration in the second half of the year, a major reduction in pueipeial 
morbidity occurred. During the three months, when it was administeied 
to all patients for nine days, the morbidity among white women was 1.1 
per cent and among the black, 5.2 per cent ; during the last quarter of 
the year, when the administration of the hormone was curtailed to tliiec 
days, the morbidity among the whites was 6.0 per cent and among the 

blacks 10.2 per cent. , . • . 

The effect of stilbestrol on the ability of mothers to nurse their iniants 
is shown in Table II and Chart 1. Although lactation in Negresses was 
found to be slightly superior to that in white women, the difference was 
not of sufficient degree to warrant separate consideration. Table II 
shows the results of the first year’s experience in which stilbestrol ex- 
erted a markedl.v suppressing action on lactation even though attempts 
are made to carry out breast feeding as usual. Only 45.3 per cent of 
women in the stilbestrol series could nurse tlieir infants in contrast to 

Table I. Showixo the Pcerperal Morbibitv, as Well as the Type of Delivery, 
IX 4G7 CoxTROL Cases axd ix 442 Alterxate Cases ix Wiiicii Stilbestrol 
Was Admixistered Post Partum, 5 Mg. Daily (First Year’s Study) 



colored 

patients 

white PATIEXTS I 


TOTAL 


COXTROL 

stil- 

bestrol 

COXTROL 

STIL- 

BESTROL 

COXTROL 

STIL- 

BESTROL 

Number of cases 
Spontaneous deliveries 
rOA 

Low forceps •< OT 
lOP 

Breech extraction 

Version and extraction 
Episiotomies 

Intra-partiini infection 

235 

165 

51 

5 

10 

<v 

0 

1 

81 

S 

1 

1 


■■ 

■ 

Totnl number of morbid 
eases 

61 

18 

33 

H 

94 

25 

Total morbidity in per 
cent 

20.0 

mm 

14.2 

B 

20.1 

o.G 


Table II. Siiowixc. Tin: Effect of Stilbestrol ox Lactatiox ix the Same Group 

OF Ca.ses as Cited ix Table I 



t’OXTilOI. 

CASKS 

STIUIKSTIIOD 

TASKS 

Total number infants 

485 

478 

Number on breast feeding onlv 

3()1 

217 

Per cent breast-fed onlv 

74.4 

-15.:; 

Average birth weight of breast-fed infants in 

3.248 

3,2;!S 

"rams 



Average weight loss of same in grams 

178 

249 

Average birth weight of all infants 

3,198 

3.189 

Average loss in weiiiht of nil infants 

194 

201 ; 

Infants below birth weight after ninth dav 

237 

301 

Per cent below birth weight after ninth dav 



Inanition fever 


49 

Per cent inanition fever 

BB^I 

10.2 
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74.4 per cent in llie control p:i’ou]); the avoi’iige weiglit lo.s.s Avas much 
greater in the .stilbestrol serie.s; in the control group only 4S.9 per cent 
of the babies had failed to regain their hii’lh weight after the ninth day, 
but in the stilbe.sti'ol series 75.6 per cent had been unable to do so; the 
incidence of inanition fever was more tlian four times as high in the 
stilbestrol serie.s. Chart 2 shows the results in respect to satisfactory 
lactation during the second year of study. Here it may be seen that 
during the quarter in which stilbestrol was given for nine days, only one 
infant in six could be breast fed. Daring the last quarter in which the 
hormone was administered only three days post pai'tum, the reduction in 
the incidence of breast feeding was le.ss marked but was still substantial. 

Vomiting rarely occurred, a fact in kccjnng with the belief that preg- 
nant and puerperal women arc peculiarly tolerant of stilljestrol.’"'’-’ 


LACTATION 

SATISFACTORY 


LACTATION 

SATISFACTORY 


LACTATION 

SATISFACTORY 


LACTATION 

SATISFACTORY 



TOTAL CASCS 187 163 

171 157 

179 193 

166 167 


iST QUARTER 

NO 5TILBESTR0L 

2 NO QUARTER 

NO stilbestrol 

3 RD QUARTER 
STILBESTROL -9DAY5 

■4TH QUARTER 
STILBEST ROL - 3 DAYS 


Pig. 1. — Showing the effect of stilbestrol on puerperal morbidity and lactation during 

the second year’s study. 


Comments 

If it be true that the administration of stilbestrol in the puerperium 
reduces the incidence of febrility post partum, tlie observation would 
seem worthy of record as an endocrinologic fact. The mechanism by 
which stilbestrol exerts this effect is not cleai’ but., as already indicated, 
the following possibilities may be .speculated upon: (1) increase in 
uterine blood supply; (2) improvement in myometrial tone; (3) sensi-_ 
tization of the uterus to oxytocics; (4) increased rate of endometrial 
regeneration; (5) alteration of vaginal pH; suppression of mammary 
engorgement. 

Concerning the effect of stilbestrol on the uterine blood supply, the 
well-known increase in vascularity of the i^elvic organs prior to menstru- 
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ation and conversely, the iselieinia Avliieli follow.s the nienopansc, attest 
the important role of the estrogens in this regard. 

Markee’s observations on the effect of estrogens on endometrial trans- 
plants likewise emphasize the action of these hormones in maintaining 
uterine blood supply. In 1938 Englehart* reported three eases of puer- 
peral endometritis treated vdth estrogens and attrilnited the beneficial 
results achieved to improvement in uterine vascularity and increased 
mjmmetrial tone. IVolf,- as \Yell as Falls, Lackner and Krohn,' have 
shown that estrogens lend better tone to the post-partum uterus by 
increasing its contractilitj^ ; while, in addition, AYolf oliserved that 
estrogens sensitize the myometrium to oxytocics. Very recently Euthcr- 
ford^'^ has demonstrated that the administration of 10 mg. diethylstil- 
bestrol daily to puerpera hastens endometrial regeneration bj^ 25 per 
cent. 

Although the effect of stilbestrol on puerperal morliidity, as shown 
in this paper, is an interesting endoerinologic fact, the a.ssociated in- 
hibition of lactation precludes tlie routine employment of this measure. 
Indeed, in conclusion, the autlior wishes to stress the fact that he is not 
recommending the use of stilbestrol in the jmerperinm, but is merely 
citing additional evidence, of academic significance only, concerning the 
effect of this hormone on the post-partum course. 
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UNIVERSAL EDEMA OF THE FETUS UNASSOCIATED WITH 

ERYTHROBLASTOSIS 

Edith L. Pottkr, M.D., Pn.l)., Chicago, 111. 

(From the Department of Obstetrics and Gi/nccolopp of G‘e University of Chicago 
and The Chicago Lying-in Jlosgital) 

F etal hydrops lias been Teeognizecl for many years as a con- 
dition found in a small number of human fetuses which are dead at 
birth or die shortly thereafter. Ballantyne,' as early as 1S92, was able 
to collect 65 cases from the literature and could find no uniformity in 
associated maternal complications oi’ in patholoeric conditions, other than 
the edema, in the affected fetuses. He states that “it is impossible to 
frame a satisfactory definition of this fetal malady for the cases which 
have been recorded by various authors present dilTcrenccs so wide as to 
suggest that we are dealing, not with a pathologic entity, but with a 
group of symptoms common to several different morbid conditions. It 
may, however, for convenience be defined as a rare condition of the fetus 
characterized by general anasarca, by the presence of fluid effusions in 
the peritoneal, pleural, and pericardial sac.s, and usually by edema of 
the placenta; and resulting in the death of the fetus or infant before, 
during or immediately after birth. It is to be distinguished from such 
conditions as ascites, or peritonitis of the fetus, edema neonatorum, con- 
genital elephantiasis and from fetal syphilis.” 

Certain of his cases are definitely recognizable as belonging to the 
entity subsequently recognized and dc.signated as erythroblastosis. Of 
one such case he says, “tlie liver cells were imperfectly formed, and 
among them were many nucleated white blood cells; and whilst these 
latter were not, I think, so numerous as to constitute a lymphomatous 
state of the liver, still I have not seen so many leucocytes in the liver 
of a normal full-time infant. The same remarks apply to the microscopic 
examination of the spleen.” Of another ca.se ho remarks that “nucleated 
white corpuscles were everywhei’e present ... in the subcutaneous tissue 
were many Ijunphoid cells.” 

Not nianj^ of the infants described in this series of 65 Avere examined 
at autopsy, but among them are included three Avith congenital cai’diac 
defects, tAvo Avith polycystic kidneys, one Avith a diaphragmatic hernia, 
one Avith syphilis, one Avith simple degeneration of liA'er cells, and six 
in Avhich Icucemia or leucemoid reactions Avith great increase in cells in 
liA'^er, spleen, and kidney are reported. The cells designated as leuco- 
cytes are doubtless nucleated red blood cells, and in the six exhibiting 
such cells, it may be considered tliat erythroblastosis AA'as the probable 
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cause of the edema. Many of the other infants, however, in all proba- 
bility did not have erythroblastosis. 

In the years which have followed the publication of Ballantyne s mono- 
graph, the abnormal cells in the spleen and liver have been recognized 
as normoblasts and erythroblasts, and the condition in which they are 
found associated with severe generalized edema, has been linked witli 
certain cases of icterus gravis in which similar abnormal cells are recog- 
nized. These two clinical pictures have been included under the name 
erythroblastosis, and during the last fifteen years over two hundred 
papers have been written on the subject. 

In many of these papers one finds the statement that only certain 
cases of icterus gravis should be diagnosed as erythroblastosis since 
severe jaundice may be produced by septicemia, syphilis, atresia of the 
bile ducts, and other conditions. Almost nevei', however, is there men- 
tion of the fact that there are certain cases of universal edema of the 
fetus which should not be included in this category. Practically all 
authors appear to accept all hydropic infants as suffering from erythro- 
blastosis. 

This is one of the principal reasons for the commonly found statement 
that infants with erythroblastosis fail to show any picture which is 
histologically characteristic, despite the fact that the histologic pathology 
was one of the principal reasons for originally combining fetal hydrops 
and icterus gravis as a single entity. There are some authors, however, 
who believe that certain histologic evidence must be present in order to 
make a diagnosis of erythroblastosis, and that, in the absence of these 
findings, the diagnosis of ei'ythroblastosis cannot be established. 

I believe that the latter view is correct and that the diagnosis of 
erythroblastosis should be limited to that group of infants who appear to 
suffer from a .specific disease entity. I also believe, with Ballantyne, th.at 
fetal hydrops is not a specific disease, but only a symptom common to 
several different morbid conditions. 

Erythroblastosis should not be diagnosed unless all of the following 
.symptoms arc present : anemia, abnormal increase in nucleated red 
blood cells in the peripheral blood, crythropoicsis iii locations where it 
does not normally occur, and enlargement of tlie spleen. In ])ractically 
all infants with this disease other abnormal findings will also be present, 
but without those listed above the diagnosis is always open to question. 
Since in infants who survive, hi.stologic examination of the organs is 
impossible, the diagnosis must rest on examination of the blood and 
palpation of the .spleen. 

Neitlier edema nor jaundice is essentia! for a diagnosis of crylhro- 
bla.stosis but in all, except in rare instancc.s, some degree of one or the 
other, and often both, is present. In infanl.s who die .soon after birth, 
either one may be so mild as to go unnoticed. A.s.sociated conditions 
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which are usually but not invariably found are mild cardiac liypertrophy, 
mild decrease in thymic size, marked liypertropliy of tlie liver, l)ilc 
thrombi in the intracanalicular liepalic ducts or bile pigment or licmo- 
siderin in the hepatic cells or Kupfer cells (irrespective of the presence 
of visible external jaundice). In the hydropic group, pleural and 
peritoneal effusions and hyperti'ophy of the placenta ai'o usually preseul. 

Clinical Material 

lluring the course of the la.st several years the possibility of the ex- 
istence of erythroblastosis has been considered in over 100 infants who 
liave been subjected to postmortem examination in the laboratories of 
The Chicago Lying-in Hospital. This has been either in relation to clin- 
ical findings such as an abnormal blood picture, edema or jaundice, or 
in relation to certain abnormal conditions found at neerop.sy. Tlie di- 
agnosis of erythroblastosis has been established with a fair degree of 
certainty in over 50 infants; in the remainder the condition was be- 
lieved not to exist. 

Among those in whom the typical findings of ci'ythroblastosis were 
absent, there are 17 infants with the severe edema which is character- 
istically described as fetal hydrops. These infants comprise a fairly 
uniform group and appear to be an entity entirely separate from erjdh- 
roblastosis. The majority of these infants have extreme pleural and 
peritoneal effusions wliich arc usually greatly in excess of amounts found 
in erythroblastosis. Those accumulations of fluid appear to develop very 
early in fetal life and often produce compression of both the thoracic 
and abdominal viscera. The organs are frcciucntly hypoplastic in re- 
lation to the body size even after allowance is, made for the increased 
weight due to edema. The lungs are usually especially small. 

In contrast to erythroblastosis, the spleen and liver arc never en- 
larged and the spleen is often cxtremelj- hypoplastic. The circulating 
blood shows little or no increase in nucleated rod blood cells and ab- 
normal erythropoiesis is rarely visible in anj^ organ. 

The histologic aiDpearancc of the tissues shows little variation from 
the normal. In those instances in which the lungs are hypoplastic, the 
alveoli are correspondingly immature; capillary ingrowtli into the alve- 
olar wall is retarded and the original cuboidal cells lining the alveoli are 
proportionate!}^ more numerous than normal for the gestational age. 
Although the spleen is often hypoplastic, Malpigliian corpuscles are well 
developed. This is in contrast to the findings in erythroblastosis; in 
this condition the lymphoid tissue of the Malpighian corpuscles is greatly 
reduced in amount or is entirely absent. The livei’ does not show the 
presence of pigment in the bile capillaries or hepatic cells. 

Four of the infants in this group of 17 were malformed; one had a 
cardiac abnormality consisting of a patent atrioventricular ostium, one 
had multiple malformations which included a harelip, cleft palate, left 
diaphragmatic hernia and hypertrophy of the clitoris; one had multiple 
malformations the most important of which were atresia of the trachea 
and 25 ol 3 mystic kidneys, and one had only a hypospadius. Two infants 
were twins, and although the other of each jiair also died they were not 
edematous and the cause of death appeared to be prematurity in each 
case. None of our infants with erythroblastosis have been malformed. 
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The maternal histories show many differences from those nsually 
found in association with erythroblastosis. AVith one exception ( and 
the possibility of one other in whom record is not available) the mothers 
are all under 30 ; six are primigravidas, a condition Avhich we have not 
observed (except once in a patient with numerous previous transfusions) 
in erythroblastosis. We have been able to acquire information concern- 
ing subsequent pregnancies in 11 of the 17 women. Five have not had 
further pregnancies; six have given birth to seven normal living chil- 
dren. There have been no subsequent unfruitful pregnancies. This is 
in contrast to the group with eiythrolilastosis; among these, 15 are 
known to have had subsequent pregnancies; all, with one exception, 
ended in tlie delivery of infants ivith fatal erythroblastosis. This one 
infant was jaiuidieecl at birth but survived after receiving threfe trans- 
fusions. 

Of especial intere.st are the results of tlie Rh determinations per- 
formed on the mothers’ blood. Blood could not be obtained from six 
patients, Imt of the 11 tested all were Ii.li+. Tliese findings are in 
marked contrast to those in erythroblastosis; in that condition 90 per 
cent of 60 patients giving birth to babies with proved erythroblastosis 
whose bloods were tested in the same laboratory were Rh-. 

The differentiation of infants with true erytliroblastosis from those 
who suffer from some other pathologic condition is extremely impor- 
tant. The discovoiy of the Rh factor has greatly stimulated interest 
in erythroblastosis and the diagnosis is being made with much greater 
frequency than formerly. The recognition of erythroblastosis is most 
desirable, but it is equally important that the diagnosis be limited to 
those infants who actually exhibit the characteristic pathologic picture. 

The prognosis for the future bearing of normal children is very poor 
after a woman once gives birth to an infant with erythroblastosis. Fur- 
ther attempts at childbearing are in general to be discouraged, but one 
should be certain that the condition exists befoi’e a recommendation 
against future pregnancies is made. Curtailment of pregnancy because 
of an erroneous diagnosis produces unnecessaiy unhai^piness in women 
do.sirous of having children. For this reason, if for no other, it should 
l)e realized that erythroblastosis exhiliits a specific clinical and pathologic 
picture, and that both severe jaundice and generalized edema may ex- 
ist in conditions other than erythroblastosis. 

Summary 

iMarked edema of the infant may exist indc])endcntly of erythro- 
blastosis. 

There appears to be a characteristic clinical and pathologic picture 
consisting of extreme anasarca and extreme pleural and peritoneal ef- 
fusions often associated with marked hypoplasia of the lungs and spleen. 
There is no increase in the number of circulating immature cryliiro- 
eytes and ectopic areas of crylhroimiesis are absent. 

The mothers are often primigravidas and all of those so fai- tested 
arc Rh+. 

The condition should he definitely sei)arated from erythroblastosis be- 
cause of the difference in prognosis for future ])rcgnancies in the two 
diseases. 
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It has been observed in one infant of two pairs of twins, the other 
twin in each case appearing normal except for prematurity. 
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ACUTE INTESTINAL OBSTRUCTION DUE TO BANDS 
COMPLICATING PREGNANCY* 

F. B. Block, jM.D., and P. ]M. Sales, M.D., Pitiladelpiiia, Pa. 

(From the Department of Surpery and the Dc2)artmrnt of Obstetrics and Gynecology 

of the Jcirish Hospital) 

T he objects of this pre.scntation are to direct attention to the serious 
combination of acute intestinal oltsfruction and pregnancy, largely 
because of delay in diagnosis; to outline the proper management of such 
cases based upon personal experience and to review the literature; and 
to report two cases of our own, in one of which two episodes of intestinal 
obstruction occurred during the same pregnancy. lYc have found no 
previous report of a similar case. 

Acute intestinal obstruction has always been a serious disease but 
when it is complicated by pregnancy, several new factors appear Avhich 
test one’s judgment, particularly with regard to tlie diagnosis and treat- 
ment. The incidence of acute intestinal obsti’uction during pregnanej" 
is not frequent. At the Woman’s Hospital in Noav York, Bemis^ found 
2 instances among 15,000 obstetric cases, while at tlie Boston Lying-in 
Hospital from 1916 to 1938, Smith and Bartlett'* found that among 
66,431 deliveries, there were 61 abdominal complications only one of 
Avhich AV'as an intestinal obstruction. In an extensive review of the litera- 
ture, Slemons and Williams® found that any of the causes of intestinal 
obstruction in the nonpregnant individual may complicate pregnancy 
but the most common cause is postoperative bands, between 200 and 
300 .such cases haAung been reported, the previous operation usually 
having been for organic pelvic disease or for removal of the appendix. 
They found that ileus during pregnancy Avas accompanied by a maternal 
mortality of 40 per cent and a fetal mortality of 65 per cent, the highest 
death rate occurring Avith intussusception and the loAvest AAdien the ob- 
struction Avas due to a constricting band. That some progress has been 
made in the handling of this condition is shoAvn by the report of Eliason 
and Erb," AAdio quote a series of 95 eases of all types collected Ija’ LudAvig 
up to 1913 Avith 54 per cent mortality, a series of 80 cases collected by 
Mikulicz-Radeeki from 1913 to 1925 Avith 39 per cent mortality and then 
present their OAvm collected series of 66 cases from 1925 to 1935 Avith 
21 per cent mortality. All of these series shoAV that adhesions and 

♦Presented at a meeting ot the Philadelphia Obstetrical Society, November 5, 1942. 
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volvulus are the most frequent causative agents wliile strangulated hernia 
is seldom the cause, since the enlarged uterus pushes the intestine up- 
ward away from the hernial orifices. 

Several authors have stated that there are three periods during 
pregnancj’' when obstruction is most likely to occur; (1) during the 
fourth and fiftli months wlien the uterus ascends from the pelvis, (2) 
during the eighth and ninth months when the fetal head descends into 
the pelvis, and (3) during delivery and the early days of the puerperium 
when a marked change occurs in the size of the uterus with consequent 
change in intra-abdominal pressure. This oft-repeated statement should 
not be taken too seriously, however, since Hansen' has analyzed a series 
of 80 eases with respect to the time during pregiiancy wlien obstruction 
occurred and found them distributed generally during pregnancy after 
the third month, the actual figures being 22.5 per cent in the ninth 
month, 17.5 per cent in the eighth, 16.25 per cent in the seventh, 11.25 
per cent in the sixth, 13.75 per ecnt in the fifth, 8.75 per oent in the 
fourth, 5 per cent in the third, 8.75 per cent post partum, and 1.25 per 
cent in labor. 

Having reviewed the American literature of the past ten years we note 
that most articles consist of case reports only and therefore we believe 
that a siu’vey of these cases together with two cases of our own and a 
summary of the experience in 33 Philadelphia hospitals will be of 
intere.st at tliis time. AYhile any cause of intestinal obstruction may be 
associated with iiregnancy, we are concerned primarily with the type 
that is due to bands resulting from a previous abdominal or pelvic 
operation. We have found that the cases repoi'ted during the past ten 
years have occurred in almost equal numbers after simjde ap])endeclomy 
and operations upon the adnexa and in one case following a cesarean 
operation. They have occurred after any type of incision, including the 
JlcBurncy, and in most of the ca.ses no drainage had been used at the 
primary operation. The time interval between an opci-ation and a 
subsequent obstruction varied considerably, the earliest obstruction oc- 
curring eight weeks after a pi'evious ojieration. Of particuhn- interest 
is the fact that in cases reported by Barone, Power and Kuhn,= Casa- 
graude,'' Weintraub and .Tafi’e,'" as well as in one of our own cases, the 
patient had gone through a normal pregnancy between the time of the 
original ojiei'ation and the pregnancy which became comjilicated by 
obstruction. AVe have found only 18 cases of obstruction due to bands 
reported during the past ten years. In three cases the mother died and 
the fetus was lost in three. 

Under the ausiiiccs of the Committee on Haternal Welfare of llic 
Philadelphia County ATedical Society a request was sent to .50 Phila- 
delphia hospitals that a search be made through their records of the pre- 
ceding ten yeai-s. Thirty-three ho.spilals reidied and using the informa- 
tion received together with eases gleaned from liie reeord.s of the Phila- 
delphia County Aledieal Soeiety, a total of 22 eases of inte.stinal obstruc- 
tion complicating ])reg)iancy wa.s found, of which 12 were ante partum. 
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Of these, seven were due to bands or adhesions resulting from a previous 
operation, death of the motlier resulting in five instances and death of the 
fetus in six. In only one instance therefore did the pregnancy result 
in a living child. Obstruction followed a previous appeudectoni}’’ in 
three instances, an appendectomy and pelvic operation in two, and an 
upper abdominal operation in one. In one case there was a pelvic opera- 
tion without appendectomy. Obstruction occurred lietween the third 
and seventh months in all except one case in which it occurred at term. 
While tlie results in tiiis Philadelphia scries are much wor.se than those 
fi’om tlie literature, none of them had been previously reported, and it 
should be remembered that one is more lilcely to report successful re.sults 
than poor ones. AVere it, ])ossible to get similar statistics from the 
country at large, it is quite likely that the results would be much worse 
than the reported statisties. Table I .summarizes the situation as we 
have found it. 


Table I. Obstructiox Due to Bands Duuino Preonancy. (1932-1941) 



in:pouTi:D ix | 
i.irnuATrKi: 

PUILAPHLrillA 

HOSPITALS 

PERSONAL 

CASES 

Number of ease.s 

1.3 

- 

3* 

Death of niotiior 


A j 

0 

Death of fetus 

v> 1 

0 

It 


•Two obstructions occurred in one i)atient. 

tXeon.Ttal death; prematurity, immaturity, intracranial liemorrliaprc. 


Our own experience witli this condition is outlined in the following 
case reports: 

Case 1. — A 23-year-old wliite female was admitted to the Jeinsh 
Hospital on Aug. 21, 1941, complaining of cramplike epigastric pain of 
three days’ duration, nausea and vomiting on ttvo occasions, and during 
the preceding twelve hours Jiad been obstipated. She was six months 
pregnant, the fetus being active and tlie fetal heart sounds well heard. 
She had been operated upon in November, 1940, for removal of the ap- 
pendix and resection of an ovary. On tlie day before admission her 
habitual mild constipation seemed more marked but responded to a laxa- 
tive and an enema. On the day of admission the pain was more severe 
and an enema was ineffectual although she passed a small amount of 
flatus. At this time she was quite uncomfortable on account of ab- 
dominal cramps, the temperature was' 99° P., pulse 90, and respira- 
tions 20. 

Urine examination was negative except for a plus 4 acetone. The 
hemoglobin was 86 per cent, leucocytes, 5,600, with 56 per cent poly- 
nuclear cells. The general physical examination was negative except the 
abdomen, which was slightly distended and tender with muscular 
rigidity over the upper portion. The uterus Avas enlarged to a size 
corresponding to a six months’ pregnanej’’ and peristalsis Avas heard, 
almost normal in character, over the upper abdomen and in both loins. 
On the folloAving morning the sjunptoms persisted, the abdomen Avas 
more distended, and peristalsis Avas less CAudent. A flat x-ray fflm 
shoAved definite eAudence of distended loops of small boAvel in the right 
loAA'er quadrant and laparotomy Avas performed about tAventy hours 
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after admission. The obstruction was found to be in the lower ileum 
and was due to five bands, four of which were running from the lower 
ileum to the pelvis and the other was running from the ileum to the 
descending colon. These bands were divided and ligated and a prophy- 
lactic ileostomy was done proximal to the highest point of olistruction, 
since the bowel was moderately distended. After operation the patient 
was given morpliine and progesterone to prevent uterine contractions 
and prostigmine to stimulate intestinal activity so that the distended 
loops would be less likely to adhere to each other and cause a secondary 
obstruction. Her convalescence was uneventful and she was discharged 
on the fifteenth day after operation, the ileostomy having closed and 
the pregnancy continuing normally. 

On Nov. 21, 1941, at 1 ;00 a.jl she Avas again admitted to the hospital 
with some abdominal pain and vomiting, although she had had three 
bowel movements during the preceding day. She was treated con- 
servatively during the night and was comparatively comfortable the 
next morning. She passed no flatus and later in the day her pain 
recurred Avith increasing severitj’-, AA'as intermittent in character and she 
again vomited. A flat x-ra}" film disclosed distended loops in the ileocecal 
region and the conclusion Avas reached that she Avas again obstructed. 
Although she Avas entering her last month of pregnancy, the head Avas 
still floating, and it Avas decided that the induction of labor Avould 
necessitate undue delay before the obstruction could be relicA'ed. Ac- 
cordingly she was submitted to laparotomy. On opening the abdomen 
many loops of distended intestine AA'cre found above and to the right of 
the enlarged uterus AA'hich Avcre adherent to the right abdominal Avail. 
A classical cesarean section Avas done by Dr. Jacob AValker, obtaining 
a living but premature male child Aveighing 5 pounds. After the uterine 
incision had been sutured, Avith of course marked reduction in the size 
of the uterus, the abdomen could be more readily explored. Numerous 
adhesions betAveen loops of small boAA'el and be'tAveen the small boAvol 
and the right abdominal Avail A\'ere found and divided until it Avas evi- 
dent that all points of olistruction had been relieA'ed and the abdomen 
was closed Avithoul drainage. The baby died the folloAving morning and 
necropsy revealed iniraei'anial hemorrhage. The mother’s couA’alescencc 
was uneventful. 

Case 2. — A 31-ycar-old Avliilc female u'as admilted to the Jeivisli hos- 
pital at 10 F.M. on Jan. 25, 1942, AA’ith a history of pain in the right side 
of the abdomen and repeated A’omiting during the preceding twenty- 
four hours. Fifteen years previously she had been operated ujion for a 
ruptured appendix and the Avound had drained for a long time. A 
hernia appeared in the incision nine yeans ago. Since, then there Avas 
an occasional throbbing in this region but the hernia Avas ahvays re- 
ducible until the onset of the present attack. She had had one boAvel 
movement in the morning but had pa.sscd no flatus since. She Avas in 
her sixth month of pregnancy Avhich had been progre.ssing normally. 
She had had tAvo children since her ojieration, at eleven and nine years, 
respectively, before her present admission. On examination there Avas 
a tense incisional hernia in the loAvcr right side of the abdomen, ]ieris- 
talsis Avas hy]K‘ractivc. the tcmiierature Avas normal, and the ])uise Av.as 
104. She Avas still vomiting and quite apprehensive. As the result of 
our experience Avilh Case 1 it Avas <leeidcd to oiierate imuK'diatcly. The 
old scar Avas excised exposing a large hernial sac Avhich Avas filled Avith 
adherent omentum. At fn-st it Avas thought that this omentum bv 
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angulating the Iransvei'.se colon might be eansing llie obstruction. How- 
ever, after tlic oincntnm was freed and replaced in the abdomen, exam- 
ination of the right lower finadranl revealed two separate peritoneal 
bands, running from the terminal ileum to the parietal peritoneum below 
the incision. These hands were angulating and ohstructing the small 
bowel. They were cut and the bowel released and the abdomen was 
closed without drainage. Postoiicratively there was a slight reaction 
fov the first day and she had a Wangensteen suction drainage applied 
for two days. On the fourth day slie develoi)ed cramplike ])ain sugges- 
tive of a threatened miscarriage, but this snljsidcd after the use of 
morphine. Her furtlier convalescence was inicomi)licated, and slie was 
discharged on Feb. 6, 1942, Vvilli the pregnancy continuing normally. 

Comment 

The diagnosis of intestinal obstruction during ])rognancj' should not 
be difficult, but it is .seldom made in the eaily .stage. The .symptoms of 
obstruction are pain, vomiting, con.stipation, and distention, in that 
order of frequency, but it will be readily noted that any or all of these 
symptoms may be pi'cscnt in the conr.se of a normal pregnancy. 
Rhythmic pain may be equally prominent in an oncoming miscarriage 
as well as in intestinal obstruction, but in the former it is not likely to be 
associated with the olhei* cardinal symptoms of obstruction and is often 
accompanied by some bloody vaginal discharge. Vomiting is, of course, 
quite common in early ijregnancy but most obstructions occur after the 
fifth month when emesis is not to be expected. However, in one case 
reported the vomiting continued all through pregnancy up to the time 
that intestinal obstruction supervened, while in aiiother case there was 
no vomiting at any time. Constipation and distention are so common 
during pregnancy that they arc of little value in differential diagnosis 
but the presence of high-pitched tinkling peristalsis on abdominal 
auscultation may be of considerable aid in the obstructed case. IMany 
eases give a history of minor obstructive sym])toms during pregnancy 
before complete obstruction occurs. The demonstration of small bowel 
distention by x-ray examination is almost pathognomonic of obstruc- 
tion but a negative report does not rule out the condition. The diagnosis 
will be made with increasing frequency provided the obstetrician thinks 
of this possibility in all pregnant patients who have had a lower ab- 
dominal operation, whose complaints are of more than a minor character 
which are not promptly relieved by minor therapy. 

In a condition as infrequent as this, it is obvious that no ob.stetrician 
has had an extensive exj^erience in its management and we must be 
guided by the collective opinions of those who have been confronted by 
this serious complication. Weinti-aub and Jaffe’" offer the alliterative 
aphorism that pregnancy predicates pernicious procrastination in the 
management of this condition and they believe that until proved other- 
wise each case is a prinia facie one of mechanical obstruction. In eorrob- 
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oration of this they have presented 4 eases and the onlj'" fatality was in 
a patient not operated upon. Blair'* divides obstruction during preg- 
nancy into two classes : ( 1 ) those without a past history of intestinal 

or peritoneal trouble, and (2) those with a history of peritoneal troulile 
with possible operation. In eitlier type he advocates opening the ab- 
domen. If the case belongs to Class 2, he states that the condition 
causing the obstruction should be dealt Avith, ignoring the pregnancy ; if 
the case belongs to Class 1, he adAuscs emptying the uterus by hysterot- 
omy as in these cases obstruction is usualh^ due to pressure of the en- 
larged uterus on the sigmoid as it enters the pelvis. Siemens and 
AVilliams® state that surgical consultation is essential. They believe that 
there are no inflexible rules for handling the pregnancj’ since so many 
variable factors enter the field, such as the period of gestation, the 
type of obstruction, the intensity of the toxemia, the strength of the 
Avoman, and the likelihood of deltyei-y before long. They state that 
evacuation of an advanced pregnancy, occasionally cA'en hysterectomy, 
may be neee.ssary to secure proper exposure of the pelvis. If hysterot- 
omy is to be done, it .should precede any operation on the boAvel in 
order to avoid contamination of the uterine Avound. 

Discussion 

In our first case the use of conservative intestinal intubation Avas con- 
sidered before operation but AA^as fortunately rejected sinee it could not 
haA^e relieA’-ed more than the first point of obstruction and the patient, 
having fiA'^e points of angulation Avould have been left Avith several closed 
loops beyond. MoreOA^er the obstruction in these cases is due to the fact 
that the enlarging uterus pushes the small boAvel toAvard the upper ab- 
domen making tense boAv strings of adhesiA-e bands Aidiich ordinarily 
might give no trouble. So long as the uterus enlarges it is difficult to 
see hoAV the progressive angulation could be relieved by intubation. In 
an extensive consideration of intestinal obstruction from both the clinical 
and experimental aspects, Aird* states that he has been impre.ssed by 
more than one case of adhesiA’^e obstruction, treated by suction drainage 
and saline infusion for tAventy-four liours or more, only to present at 
operation a strangulated and dcAutalized boAvel. The tAventy-four hours 
of delay may mean the difference bctAA'een viability and gangrene. It is 
conceiAmble to him that AA^iile the present Amgue for prolonged preopera- 
tive decompression and saline administration may be expected to reduce 
the mortality of simple intestinal occlusion, it may actually lead to an 
increase in the mortality of intestinal strangulation. Eatu in simple 
occlusion of the boAA'cl, patients still die AAuth sufficient frequency to make 
him feel that Ave have yet something to learn of the letlial mechanism 
of the disease. 

In our second case it miglil haA'c been logical to a.s.sume that the incar- 
cerated omentum in the incisional hernia caused obstruction by its trac- 
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tion on tlie transverse colon. Had the operation been terminated after 
the release of the omentum the patient would not have been relieved. 
The obstruction was in the lower small bowel due to bands which were 
found only, after the omentum was replaced, within the abdomen. This 
demoiLstratcs the im])ortance of a lliorougb search for multiple factors 
in such ca.ses and undoubtedly our experience in the first ca.se guided us 
in the operative management of the .second. 

Summary and Conclusions 

Acute intestinal obstruction is an uncommon but serious complication 
of pregnancy. One of the most common causes of obstruction during 
pregnancy is the presence of adhesive bands rc.sulting from a previous 
lower abdominal opci'ation which become taut as the enlarging uterus 
pushes the intestine into the upjier abdomen. Obstruction may occur 
at any interval after an abdominal operation and the fact that a patient 
goes through a normal pregnancy after such an ojiei'ation is no assurance 
that she will not become obstructed during a subsequent pregnancy. The. 
presence of mechanical obstruction .should be suspected in any pregnant 
patient who has had a previous lower abdominal operation and who 
pre.sents the obstructive triad of cramplike pain, vomiting, and obstipa- 
tion. If x-ray examination .shows distended small bowel the diagnosis is 
made, but negative .x-ray examination does not rule out the diagnosis. 
The proper management of this condition consists of early operation 
to release the obstructing bands, making a thorough .search until all 
points of obstruction have been released. Conservative intestinal intuba- 
tion should not be used in this condition. Two cases have been presented 
in one of which two separate ejiisodes of intestinal obstruction occurred 
during the same pregnancy. 

We wish to tliank 5Iiss Alalkicl, .Seerotary to t!ic iUaternal U’clfarc Committee 
of the Pliiladelpiiia County jMeJical .Society and the various liospitals wlioso coop- 
eration greatly assisted in the preparation of this paper. 
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Discussion 

HR. J. WAT. RE. R. — It is important for the obstetrician to reMize that intestinal 
obstruction, although a rare complication of pregnancy, carries a high degree of risk 
for both the pregnant woman and the fetus. Much of this increased risk is un- 
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doubtedly due to, the difficulty of early diagnosis, since, as the authors have indi- 
cated, the signs and symptoms of intestinal obstruction, distention, vomiting, abdomi- 
nal pain and constipation, are commonly encountered during pregnancy as func- 
tional states, and the obstetrician is thus prone to ignore them until the picture 
of obstruction is dangerously well developed. 

The incidence of this complication is quite low, being variously quoted as 1 :15,000 
to 1:68,000 cases. In my own experience, embracing over 8,000 private patients, I 
have encountered only two cases. The first patient was a 25-year-old primigravida 
who had a spontaneous rupture of the membranes at term, without labor pains. 
Thirty-five hours later uterine contractions began, and the physician ordered an 
x-ray examination, multiple pregnancy being suspected. The x-ray revealed a single 
term fetus, breech presenting. The pelvis was platypelloid with a true conjugate of 
9 cm. I was called in consultation and performed a cervical cesarean section 
(Kroenig) six hours after the onset of labor, membranes harung been ruptured for 
forty-one hours. The patient had an apparcntl}' normal postoperative course for 
three days, whereupon mild upper abdominal distention with high-pitched tinkling 
peristalsis began to appear. Although intermittently relieved, by gastric lavage, this 
was progressive. On the sixth postoperative day, distention was well marked. Dr. 
W. O. Abbott was called in consultation, and after unsuccessful efforts to pass the 
double-lumen tube, he advised operative relief of the distention rather than further 
delay. Barium enema had demonstrated obstruction at the sigmoid flexure, with 
distention above this point. Dr. Kothschild performed a transverse colostomy, and 
four days later, the fourteenth post-partum day, the patient's condition permitted 
abdominal exploration. An inflammatory process involving the posterior surface of 
the left broad ligament, posterior surface of the uterus, rectum, and sigmoid was 
found, and as the sigmoid was freed, a small amount of pus was evacuated. This 
procedure relieved the obstruction, and five days later closure of the transverse colos- 
tomy was carried out. Following a stormy convalescence the patient was discharged 
recovered, approximately seven weeks after the cesarean section. My second case 
was one of those described by Dr. Block. 

What lesson are wo to learn from this study? It does teach us to suspect in- 
testinal obstruction when the abdomen bears a scar, with or without a history sug- 
gesting intermittent partial obstruction. Furthermore, this and other surgical com- 
plications of pregnancy warn us that the obstetrician should have had basic training 
in the handling of surgical problems j that lie sliould remember that the enteric 
cavity contains more than a uterus and fetus, and that he should not hesitate to 
call for the aid of an experienced surgeon when signs or symptoms of a bowel lesion 
appear. 


Binet, L., and Strumza, M.-V: Contributions to the Study of Shock, Presse med. 

48: 825, 1940. 

The writers, using 64 dogs, produced variable grades of shock by giving the ani- 
mals intravenous histamine biehlorhydrate (2.5 mg. per kg. body weight). They 
recorded then the blood chemistry, the kymographie tracings of blood pressure, and 
the hematologic findings in these animals. 

They conclude that serious shock is primarily a condition requiring urgent 
hydration as a therapeutic measure. The results they obtained in the animals 
suggest that, in the milder cases of shock, saline, sodium bicarbonate and hypo- 
sulfite solutions were sati.sfactory while the more serious cases gave promise of 
better results when diluted blood was used. Of interest was the observation upon 
the use of propionylcholine perchlorate in the treatment; in animals, return from 
histamine shock was usually effected in two or three hours. The dosage of this 
drug was 3 mg. per kg. administered very- slowly, by the intravenous route. 

Claib E. Folsom e. 



DIAPHRAGMATIC HERNIA AS A CAUSE OF “INTRACTABLE 
HEARTBURN” OF PREGNANCY 

IvEXXETH H. SciiXEPP,^ il.D,, Jkpfkk.sox Barrackr, I\Io. 

T he surpnsinf>- iiu'ickMU'c, or rather, tlu; fjrcatly increased frequency 
of diafriiosis, of diap]irai>‘nialie liei-jiia in the past two decades has 
occasioned a iarfre mnnber of papei’s on Die general snl)ject.' Those 
roentgenologists who have heeoine “diaphi-aginatic hernia minded” 
have been able to solve many a knotty diagnostic problem by the dem- 
onstration of such a hernia. Ob.scure .symi)toms referable to the gastro- 
intestinal tract, the biliaiy .sj'stem or the cardiore.spiratory .system liaA’e 
disappeared following surgical repair of anatomic defects in the dia- 
phragm. It has been estimated* that under conditions of genei’al prac- 
tice, symptoms .sufficient to bring patients to the roentgenologist for 
gastrointe.stinal examination will load to the discovery of diaphrag- 
matic hernia in I'oughly two out of 300 patients. 

However, when dealing with the pregnant woman, the incidence of 
hiatus hernia appears to bo much higher than this. Rigler and Thieboc” 
examined 195 women during the third trimester of pregnancy. Of 116 
multiparas examined, hiatus hernia Avas demonstrated in 21 (IS.l per 
cent) ; in 79 primiparas, 4 were found (5.1 per cent). The combined 
incidence was 12.8 per cent. Of 10 positive eases I’e-examined after 
delivery, the hernia could be redemonsti’ated in only 3 patients. Great 
care Avas taken to distingui.sh betAveen diaphi-agmatic hernia and re- 
gurgitation into a dilated esophagus. An attempt Avas made at cor- 
relation betAvecn gasti'ic symptoms repoiled by these patients and the 
presence or absence of a hernia. No such correlation covild be de- 
termined. On the eonti'ai'y, there .seemed to be a greater tendency to 
pyrosis and gastric distrc.ss in those individuals aa'Iio shoAA’ed simple 
regurgitation into tlie esophagus. 

On the other hand. Diddle and Tidriek’' have reported a patient Avho 
died during the first stage of her fourth laboi’ fi'om strangulation of 
the viscera in a diaphragmatic hernia and have found four similar 
fatal cases in the literature. It is appai-ent that a diaijhragmatic hernia 
in a pregnant Avoman must be considered as potentially dangerous, 
especiallj" Avhen portions of the abdominal viscera other than the stom- 
ach are included in the hernia. 

It is Avell knoAvn that diaphragmatic hernia can cause symptoms" 
resembling those caused bj'^ peptic ulcer or gall bladder pathology, 
often someAAdiat atypical, and often exaggerated upon assuming the 
recumbent position. Prolonged histoi’ies of slight dysphagia or pyrosis, 

‘Captain, M. C., U. S. Army Air Force. 
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unexplained anemias,® ot anomalous cardiac sjunptoms, frequently post- 
l^randial and relieved bj’’ vomiting but not by food, liaA^e been symptom 
complexes solved in certain instances only bj^ the discovery of an 
hiatus hernia. This protean nature of the clinical picture led Hed- 
blom" to state: “Tiie etiology of diaplmigmatie hernia is often ob- 
scure, its pathologic anatomy diversified, and its clinical manifestations 
manifold.” 

Even though it is admitted that an appreciable percentage of dia- 
phragmatic hernias may be symptomless, it would seem strange not to 
find symptoms of such a functional and anatomic defect as this, shown 
as it is to lie unusually common in the pregnant woman. One would 
expect such symptoms in particular to be pi-ecipitated during the stre.ss 
and strain of labor. 

Reports of such complications are not common. A case is recorded® 
of emesis of blood twice during a twenty-seven-and-one-half-bour labor 
in a patient without iirevious gastric symptoms. Labor was terminated 
by forceps. Occasional heartbiuTi after delivery led to roentgenologic 
examination of the stomach which revealed one-fourth of this organ 
above the diaphragm. 

DeLee and Gilson® report the partial strangulation of the viscera in 
a diaphragmatic hernia during the puerperium. This ease was appar- 
ently not checked by roentgenologic examination. 

Evans and Bouslog'® have recently reported four eases, termed “in- 
tractable heartburn of pregnane 3 '',” and characterized by severe epi- 
ga.stric distress or burning, appearing after the twentieth week of preg- 
nancy, unrelieved by the usual gastric medication and usually aggra- 
vated by the recumlient position. Following delivery, the distress dis- 
appeared promptly and the herniation causing it could not be again 
demonstrated. 

In all probability, diaphragmatic herniation of part of the stomach 
in the pregnant woman is re.sponsible for more epigastric distress and 
pain than is realized. In retrospect, it is easy to recall an occasional 
patient who did not respond to the usual gastric remedies and in whom 
adequate roentgenologic studj’^ might have revealed an hiatus liernia. 
The tendenc}’- is to ascribe these .syiiiptoms to aberrant function, or to 
enlargement of the uterus with a resulting mechanical displacement of 
the abdominal viscera. This view is encouraged by the disappearance 
of distress post partnm. 

The possibility that this might be a relativelj’- frequent but often 
undiscovered symptom coi-i-elation justifies the publication of the fol- 
lowing case. 

Case Report 

Mrs. B. MeC. (Xo. 2186), born Aug. 3, 1917, was fir.st seen in the 
present illnc.ss on Nov. 25, 1941. The patient’s last menstrual period 
liad occurred Sept. 20, 1941, and .she complained of nausea, pain in the 
liaek, and headaches. Onset of menses had occurred at a]iproximately 
twelve years of age and had been .somewhat iri-egular with a duration 
of five to seven days. A first pregnancy had resulted in miscaialage 
(.said to have been spontaneous) at two months in Mav, 1938. Curet- 
tage was performed for retained placental ti.ssue at Springfield (Illinois) 
Hospital. A second pregnancy terminated in the spontaneous delivery 
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of a living male infant after a nineteen-hour labor. Gestation and 
puerperium Avere apparently uneventful. The past medical history 
included measles, mumps, ehiekenpox, and pertussis as a child. No 
serious illness had ever occurred. The family history Avas negaliA’e. 



Pig-. 1. — ^Pilm of the case reported, taken in a moderate Trendelenburg position, 
and revealing a portion of the stomach above the diaphragm and passing through the 
esophageal hiatus. 


Upon physical examination, the Aveight Avas 134 pounds and blood 
pressure 124/70. Urine examination AA'as negative (and subsequently 
remained so). Head, chest, abdomen, and reflexes AA'ere normal. The 
blood Kahn and Eagle Avere both negathm. The perineum had been 
markedly lacerated. The cerAUx Avas moderately lacerated, uleerated 
and nodular. The fundus Avas softened and slightly enlarged. Adnexa 
Avere negative to palpation. 
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The course of the pregnancy was for the most part uneventful. Life 
was noticed about Jan. 21, 1942. Blood pressure dropped to 85/50 and 
remained low. During the first part of March, 1942 (approxmrately 
the twenty-third week), a moderately severe but intermittent epigastric 
pain appeared. Within two weeks the pain had become more constant, 
bore no constant relationship to food and seemed to be aggravated by 
lying down. It would awaken her at night and often Avould be re- 
lieved by assuming the erect position. Nausea was infrequent and the 
relatively few Ammiting attacks did not ahvays bring relief. Belching 
would relieAm only at times. Various antacids and gastric sedatWes 
Avere tried Avithout relief. By May 6, 1942, the uterus Avas 6 cm, above 
the umbilicus and the head engaged. The blood pressure Avas 82/50. 
The Aveight had remained at about 143 pounds for several Aveeks. 
Roentgenologic examination (Di’. D. M. Sirea) on May 8, 1942, re- 
vealed an hiatal hernia (Fig. 1). This film Avas obtained in the mod- 
erate Trendelenburg position. Further fluoroscopic observation identi- 
fied gastric mucosa above the diaphragm. 

During May, 1942, the pain at times aa^s quite severe and the patient 
Avas unable to obtain adequate rest at night. Because of the increasing 
severity of symptoms, induction of labor Avas advised and the mem- 
branes Avere ruptured artificially at 5:45 p.h. on May 26, 1942, in St. 
John’s Hospital (Springfield, Illinois) about one month ahead of term. 
Sporadic contractions occurred next day and during the eveiiing of 
May 27 the patient had an emesis of coffee-groundlike material. ' Labor 
began definitely about 2 :00 a.m. on May 28. During the ensuing morn- 
ing, tAvo further emeses occurred, both made up largelj^ of dark broAvn 
blood. At 12:30 p.m. on May 28, 1942, a liAung male child, Aveight 5 
pounds 14 ounces, AA^as delivered spontaneously. The puerperium Aims 
marked by the disappearance of all epigastric pain by the fourth day 
and the patient since has remained symptom free. Strenuous efforts to 
demonstrate the hiatus hernia roentgenologically three Aveeks post partum 
Avere unsuccessful. 

Conclusions 


1. Diaphragmatic hernia is being diagnosed Avith an over increasing 
frequency and has been proA^ed to be the cause of a AAode Amriety of 
symptoms. 

2. Under conditions of genei’al practice, symptoms sufficient to bring 
the patient to the roentgenologist for examination aauII reveal a dia- 
phragmatic hernia in about tAA-o out of 100 patients. 

3. It has been pointed out that “intractable heartburn” of preg- 
nancy, appearing after the twentieth Aveek, unrelieved by the usual 
gastric medication and usually aggraAmted by the recumbent position, 
may Avell constitute a rarely recognized symptom of diaphragmatic 
hernia. 
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ON THE EMPLOYMENT OF OCTOFOLLIN FOR THE RELIEF 
OF MENOPAUSAL SYMPTOMS, FOR THE SUPPRESSION 
OF LACTATION, AND IN GONORRHEAL VAGINITIS 


•lOHN A. ^lURPHY, ^r.l)., Bo.STO.N, i\lASS. 

(From the Gyncroloyicnl aiul Obstetrical Service of the Boston City Kospital) 


O NE of tlio most important advances in the field of estrogen thei'apy 
in recent years was the discovery that .synthetic chemical com- 
pounds, structurally unrelated to the natural occurring .steroid hor- 
mones, were sufficiently e.strogenic and free from toxicity to ivarrant 
their clinical use. These compounds had the advantage of being effec- 
tive when administered orally. Since 1938, when Dodds, Lawson, and 
Noble' reported the high estrogenic activity of diethylstilbo.strol, many 
reports of its use have appeared in the literature. A recent review by 
Morrell* and the report of the Council on Pharmacy and Chemistry"' 
would seem to make an extensive reference to this literature unneces- 
sary here. 

Although permanent damage has never been establi.shed on the basis 
of blood, urine and liver function te.sts, the incidence of untoward side 
reactions following the administration of diethylstilbestrol cannot be 
completely ignored. 

I wish to report my I'esults with a new synthetic estrogen, not a de- 
rivative of stilbestrol, with which I have done extensive clinical work. 
The compound has the trade name Oetofollin,^' and is a 2,4-di(para- 
hj'droxyphenyl) -3-ethyl hexane. It has the following chemical con- 
figuration. 


HO^ 


S— CII — CH -- CH — 

=/ I I I \= 

CH, CH.. CH,. 


^OH. 


CH, CH, 


It might be mentioned here that it is impossible to write this chemical 
formula in any way to resemble the natural estrogen, as could be done 
with diethylstilbestrol. Clinical results upon a selected group of meno- 
pause patients treated with this substance, then called 118 B, have been 
reported by Freed, Eisin, and Greenhill.'’ ® The chemical researches 
leading to the development of this estrogen and the physiologic Avork 
demonstrating its efhcacy and safety have been reported.*'"® 


♦Product of the Research Laboratories of Schieffelin & Co., New York. 
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Material and Results 

Octofollin was employed in this series of cases in tablets of 0.5, 1, 2, 
5, and 10 mg. and in suppositories containing 1 mg. each. 

The patients have been for the most part from the clinical sei'vices 
of the Boston City Hospital, with the addition of seven menopause 
cases from the private practice of Dr. John T. Williams. The results 
on 87 patients are given here, and are grouped aceoi’ding to the con- 
dition for which they were receiving treatment. 

Blenopmise. — Fifty-three patients are reported upon and may be di- 
vided into two groups, natural and postoperative. Dosage ranged 
from 1 to 40 mg. daily. Because of this extreme range it is impossible 
to present these data in tabular form as did Pi-eed. The results can be 
summarized best in the following manner ; 

Natural menopause: Of these 37 patients, 24 rej)orted complete re- 
lief of symptoms on dosages of 1 to 20 mg. daily. Ten patients re- 
ported no relief, or no appreciable relief on 1 to 40 mg. daily. Some 
of these latter group might have obtained relief on higher dosages. 
Of these 10 patients, 5 were extremely refractory to any estrogen 
therapy, receiving no relief from theelin injections (2,000 I.U. 3 times 
a week) or from stilbestrol in tolei'able doses. One of these patients 
subsequently was relieved by psychiatric therapy. Three patients 
reported considerable relief on higher dosages and are of course in- 
cluded in the first group of 24. 

In but two cases was treatment stopped because of nausea and vom- 
iting, and these patients Avere both receiving but 1 mg. of Octofollin 
daily. Short episodes of slight nausea, of doubtful origin in some in- 
stances, Avere reported by ten patients. All of these eases obtained 
relief on daily dosages, in many instances considerably higher than 
those at Avhich their nausea had appeared. 

Artificial menopause: Of these 16 patients treated Avith Octofollin, 9 
reported complete relief of symptoms, Avhich in 6 cases had been clas- 
sified as .severe, on levels of 2 to 10 mg. daily. Tavo patients reported 
considerable relief on 2 to 10 mg. daily, and 5 patients experienced no 
relief Avith daily dosages of 2 to 40 mg. daily. One of these 5 patients 
received no relief from any estrogen therapy and but one, slight relief 
from theelin injections. Slight naiAsea Avas reported bj'^ but one patient 
and therapy Avas not discontinued in any case because of side reactions. 

Unpublished clinical data suggested that the postoperative meno- 
pausal sjunptoms might be harder to control than those arising during 
the course of the natural climacteric. In this series this did not prove 
to be the ease. The percentage of complete relief Avas about the same 
in both groups, and Avhile they are too .small for accurate statistical 
calculation, the dosage level in the artificial menopausal group Avas 
the loAver. 

These results for the entire menopausal group shoAv a highei- level 
of effective dosage than that reported by Freed and his co-Avorkoi's. 
Il is recognized that this group of patients Avas smaller and con.sider- 
ably less homogenous than their carefully selected assay group. It is 
felt also that the average daily dose Avhen ealcvAlated'for the entire 
group, about 8 mg. daily, is toAvard the high side, because of seven 
patients reech-ing 20 mg. daily and one receiving 40 mg. daily. If 
tlie.se 8 refractory eases arc excluded from the calcuIation,''thc aA-’cra^e 
daily dose is 5 mg. daily. 
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While Oetofollin is available in oil for parenteral administration it 
was not used during this study, and it is entirely possible that some of 
the patients reporting slight relief, or no relief with very high dosage,, 
might have obtained some response to injection therapy. 

S^qyjvcssion of Laciniion . — Twenty post-partum women in whom for 
various reasons, it was deemed advisalile to suppress lactation, were 
treated with Oetofollin. Fifteen milligrams daily (5 mg. t.i.d.) were 
given for four days beginning by preference on the fir.st post-partum 
clay. Excellent results were obtained in all cases, even those in whom 
therapy had not begun until milk Avas tirescnt. There avci'c no toxic 
symptoms. 

Gonorrheal Vulvovarjinifift. — Fourteen little girls, ranging in age from 
8 months to 5 years, Avere treated orally and topically Avith this estro- 
gen. In the first series prior to the availability of .suppositorie.s, 4 chil- 
dren Avere treated Avith Oetofollin tablets. 2 mg. daily. In the second 
group 10 children Avere treated Avith suppositories containing 1 mg. of 
the active estrogen, receiving one suppository three times a -day. Ex- 
cellent and similar results Avere obtained in both groups. Smears be- 
came negative for gonococci by the end of one Aveek of treatment, and 
vaginal discharge and itching disappeared by the end of the third or 
fourth Aveek. Slight mammary enlargement, Avhieh regressed folloAving 
cessation of therapy, Avas noted in Iavo cases, both on sup])ositories. 

Discussion 

Two aspects of these data may Avari-ant mention. 

First : The cases in the menopausal scries Avere not selected Avith the 
idea of assaying Oetofollin. As a matter of fact several extremely 
refraetoiy patients avIio had shoAvn little, if any, relief Avith other estro- 
gens, theelin, estradiol benzoate, and stilbestrol Avere deliberately in- 
cluded. Several of these AA'omen, in Avhom control of symptoms could 
not be established Avith stilbestrol because of the onset of nausea and 
A'omiting, Avere controlled by the use of Oetofollin Avithout the gastro- 
intestinal reactions. This Avould seem to give specific support to the 
impression that, at the effectiA^e IcA’^els, Oetofollin is considerably less 
toxic than diethylstilbestrol, and dosage can, therefore, be pushed up 
to levels AAdiere satisfactory symptomatic control is obtained. 

Second: It Avas noted that once relief of symptoms had been ob- 
tained the dosage could be decreased in the majoritj’’ of cases to levels 
one-fourth to one-half that at AAdiich the symptoms had disappeared. 

The aboA^e considerations, as previously mentioned, make it difficult 
to state an “aA^erage daily dose” Avhich aauII control the menopause. 
The effectwe therapeutic dose Amries Avith the patient and must be 
indmdually controlled. 

It might be mentioned further that these results bear out the general 
impression that the menopause clinic groups, particularlj'- in the large 
charitable institutions, seem less faA'orable test groups than the more 
intelligent and reliable priAmte patients. In 6 of the 7 priAmte patients 
in this study in Avhom satisfactoiy re.sults AA^ere obtained, the dose Avas 
1 to 3 mg. daily. 
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Summary 

The synthetic estrogen, Octofollin, which is unrelated to stilbestrol, 
has been given extensive clinical trial in 87 patients suffering from the 
various conditions for which estrogens are regularly indicated. Excel- 
lent results were obtained. 

This compound is an effective estrogen and at the clinically effective 
levels seems to be less toxic than diethylstilbestrol. 

I wish to acknowledge my thanks and appreciation to Dr. John T. Williams, 
Burgeon in Chief, G 3 ’necological and Obstetrical Service, Boston City Hospital, 
for his help and cooperation in the writing of this paper. 
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EARLY PSEUDOMYXOMA PERITONEI IN A CASE OP 
PETAL MECONIUM PERITONITIS- 

Rafpaele Lattes, M.D., Philadelphia, Pa. 

(From the Department of Pathology, Woman’s Medical College) 

T he following ease is pathologically rare, and an even rarer cause 
of dystocia. 

The mother, a 29-year-old white woman, gave no history of past ill- 
nesses. She had had two previous normal iiregnancies. The present 
pregnancy was uneventful until the seventh month, when the patient 
developed edema of the ankles and vulva and frequent headaches. 
About the beginning of the eighth month the patient also complained 
for some days of severe pain in the right loiver quadrant radiating to 
the back. The urine tests showed only occasional faint traces of al- 
bumin. There was a moderate anemia with 3,400,000 red blood cells 
and 67 per cent hemoglobin (10 Gm.). Blood pressure was normal. 
Wassermann was negative. Delivery was due Aug. 17, 1941. On 
August 2 the patient was seen at the prenatal clinic complaining of 
diarrhea, abdominal cramps, and general discomfort. At this lime the 
abdomen was found rounded and huge, the head floating (R.O.P.), fetal 
movements present, and fetal heart normal. Cervix admitted one 
finger. A tentative diagnosis of poljdiydramnios was made. 

On August 9 at 10 p.m. there was an onset of laborlike but non- 
contiuuous pains. The following day at 6 a.m. partial rupture of the 
membr anes occurred. Regular labor pains started two days later, on 

•Presented at a meeting of the Philadelphia Obstetrieal Society, Janu.ary 7, 1943. 
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Fie. 3. — Section near perforation, (a) Intestinal glands penetrating in (h) subniucosa 
showing fibrosis, (c) numerous gaps in muscular coats, and (d) adhesions. 



Fig. t.— Perforation, (o) Lumen, (p) perfor.allon, (c) peritoneal c.avitv 
intestinal glands opening in the peritoneal cavity. 


Note (rf) 
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Fig. 5. — (n) Alusciilur coiits of Intestinal \vall. (ti) adhc.sion.«. (c) peritoneal 
cavity. Note (rf) a well-iircscrvctl inte.stinal gland Implanted on the .soro.snl .surface, 
(e) Inflammatory cells and i)lgnient-caiT.vlng Iilstiocyte.s. 



Fig. 6. — Pseudomucinous mass. Note trabeculae of fibrous tissue, stellate cells sepa- 
rated by mucoid material, calcified masses (lotver right). 
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August 12 at 3 a.ji. At 11 :55 a.m. the head ivas engaged and at 12 ;55 
the second stage was terminated by Simpson low forceps. The head was 
delivered with moderate difficulty, hut great difficulty was encountered 
in delivery of the shoulders and of the abdomen which was greatly 
distended. The baby, a male, was deeply cyanotic. The breathing was 
limited to a few gasps ; the heart beat ceased shortly after delivery. ^ 
Following delivery of the child about one gallon of amniotic fluid 
poured out. . 

Autopsy showed the body of an apparently full-term baby, weighing 
3,980 Gm., and presenting extreme cyanosis. The abdomen,^ greatly dis- 
tended, was 40 cm. in circumference at the navel. Fluctuation was very 
evident. No other abnormalities ivere found on external examination. 
The thoracic organs showed extreme congestion. _ 

Abdomen . — The different layers of the anterior abdominal wall were 
edematous and congested and showed numerous small hemorrhages. The 
abdominal cavity contained aliout 300 c.c. of slightly cloudy straw- 
colored fluid. The greater part of the small intestine was matted to- 
gether by organized adhesions which fixed it in the right iliac fossa. The 
ascending and transverse colon were also partly covered by adhesions, 
while the omentum was retracted and rolled up. 

Careful separation of the adherent intestinal loops showed a greenish 
jellylike mass with white opaque areas about 2 by 1.5 cm. firmly adherent 
to the outer wall of the terminal ileum, opposite the mesentery, about 
10 cm. from the ileocecal valve. The serosa covering most of the small 
intestine and part of the colon was thickened and opaque. Stomach, 
liver, and spleen were free from adhesions. The lumen of the small 
intestine was patent throughout, but narrower below the point to 
which the mucoid mass was attached. At this point the mucosa pre- 
sented an infundibular depression. No gross perforation was found. 

All other organs showed extreme congestion and small hemorrhagic 
foci. The cause of death was ascribed to asphyxia during prolonged 
labor. 

Serial microscopic sections of the segment of small intestine to which 
the mucoid mass was attached revealed numerous abnormalities : sev- 
eral glands of the mucosa were dilated and cystic. In other places 
there were hyperplastic masses of lymphoid tissue, apparently cutting 
off groups of intestinal glands. The submucosa showed marked fibrosis 
and contained inflammatory cells. In one place numerous glands were 
scattered deep in the submucosa and surrounded by fibrous tissue. The 
muscular coats were very irregular in their structure and presented 
numerous gaps. At a point near where there were groups of abnor- 
mally deep glands, a perfoi'ation was found. The intestinal mucosa 
was redundant in this area and seemed to have herniated through the 
gap in the wall. At the site of the perforation, the intestinal wall con- 
sisted mostly of fibrous tissue infiltrated with mononuclear cells. Some 
isolated well-preserved tubular glands could be seen in the surrounding 
fibrous adhesions, together with inflammatory cells, pigment -carrying 
histiocytes and small calcified masses. The mucoid mass described 
grossly showed thin Irabcculae of fibrous tissue between which were a 
number of stellate connective tissue cells separated by abundant inter- 
cellular substance which gave the reaction of mucin. There also were 
inononuclear inflammatory cells, histiocytes loaded with yellow-brown 
pigment, and masses of calcified material. 

This is a case of the so-called fetal meconium peritonitis, that is. a 
“chemical and foreign body peritonitis occurring during intraulen'nc 
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life iis tile result nf al)noniuil ('oiuiminienlion belwoen Hie bowel coii- 
lenls and the ])critoncal cavify” (Boi'kan). In this ease the presence 
in the peritoneal cavity of liviiifr and seerelinfr intestinal "lands ac- 
counts for the presence of the mucoid mass. The condition is com- 
parable to pseudomyxoma peritonei followiii" rui)1ure of a mucocele 
of the appendix. 

I believe that in this ca.se the underlyiiifr cau.se was a developmental 
abnormality consisting of abnormally deep jiroups of inte.stinal "lands 
and of a con"enital weakness of the muscular coats. Some of the 
deeply situated glands beiu" partly cut off from the mucosal surface 
may "radually have become cystic and finally rnidured into the peri- 
toneal cavity throipih one of the "aps in the muscular coats. This 
would account for the, perforation of the uut and the spilling of 
meconium into the peritoneal cavity. 


EXTENSIVE HYDATIDIPORM MOLE FORMx\TION WITH 

LIVING CHILD 

H. E. Bowf-Ks. TToxonna-, JI,\w.\ir 

C ASES of twin pregnancies have been reported in which one ovum 
developed normally while the other foimied a hydatid mole. Wc 
are ooncerned here, however, with the disturbance of a single ovum. 
Novald believes that the hydatidiform mole is a neoplasm rather than 
a structure resulting from degenerative changes. Since ehorioncpitheli- 
oma, a truly malignant neoplasm, follows from 2 to 10 jier cent of 
hydatidiform moles, this view seems logical. 

Orcenhill- has staled that a fetus is seldom found where a hydatidi- 
form mole is present. This seems to be the view gencrall.v held. In 
9,501 deliveries at the Queen’s Hospital, Honolulu, from 1932 to 1941 
inclusive, there was only one recorded instance of a single ovum with 
coexisting fetus and hydatidiform mole. This was in a multigravid 
Filipina of 27 years who delivered lai'ge masses of grapolike material 
and a macerated fetus of four and one-Iialf months. Histologic exam- 
ination revealed the typical picture of hydatidiform mole. Williams" 
reported in 1918 that no instance of viable fetus had been found to- 
gether with hydatidiform mole formation of the placenta in 17,930 ob- 
stetric cases treated in the Johns Hopkins Itledical School. Jtleyer'* has 
made a careful study of a large series of hydatidiform moles in the 
Carnegie Institute of Embryology, which suggests that the occupence 
of an embryo in a mole is not. very rare. In this large collection of 
hydatidiform moles, 64.4 per cent cont,ained fetuses in an excellent state 
of preservation and of an average age of 66.6 days.^ In an otherwise 
normal x^regnancy and delivery with a living child, it is not unusual 
to note small areas of mole formation. Several reliable writers (Hertz- 
ler,® Prank," Playfair,® Adami®) have attested to tiiis. Plii’sH® remarks 
that if the disease does not begin until after the villi of the choi'ion laeve 
have atrophied, or if the degeneration is confined to a comparatively 
limited area, the pregnancy usually proceeds to term or to the point 
of nonviability of the fetus. Titus,” GrecnhilP and DeLee” confirm 
this statement. 
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A careful search of the medical literature available here in Hawaii 
yields an account of only one fairly authentic ease of hydatid 
formation of the placenta accompanied by the birth of a living cluld. 
This specimen filled a two-liter jar and was said to have accompanied a 
living seven months’ fetus which was expelled between the time of pas- 
sage of the fetus and the placenta. Unfortunately the placenta was not 
saved. No notes are appended as to how long the fetus survived. No 
doubt there have been other, uni'epoihed, cases similar to the aforemen- 
tioned one. 

A case recently came under our care and lye have been sufficiently im- 
pressed by its rarity to feel justified in the following review. 

Case Report 

Mrs. G. J., aged IS year.s, was admitted to the Kapiolani Ufaternity 
Hospital on Sept. 23, 1942, not in labor, at seven and one-half months of 
her second pregnancy. Tlie pregnancy had been uneventful until two 
weeks previously at which time moderate albuminuria and beginning 
pitting edema of both ankles was noted. There were no headaches nor 
vertigo and blood pressure was 114/78. A salt poor, high protein diet 
was advised. In addition, ammonium chloride, grains 15, was given 
thrice daily. Albuminuria and pitting edema progressed however, and 
in addition hematuria set in and hyaline and granular casts began to 
appear in the urine. There was also a weight gain of eight pounds in 
nine days. Despite a normal blood pressure there were no headaches or 
dizzy spells. Other laboratory data were as follows: Red cell count 
4.19 million, hemoglobin 78 per cent. Blood clotting time was six 
minutes; blood type was A. Blood lYassermann and Kahn were nega- 
tive. Unfortunately no blood serum protein determinations were made. 
In view of the subsequent findings in this case, it should be noted that 
there was no vaginal l)lecding Ijefore the time of her deliveiw. 

This patient had been delivered one year previously, at the age of 
17, of a stillborn macerated fetus at seven months. The labor had begun 
spontaneously and was preceded by high blood pressure, albuminuria, 
and generalized edema. The age of Ihc fetus was estimated at about 
GYo months. The placenta was noted at the time by the physician who 
delivered her to have been “dull gray and fibrotic on three quarters of 
its surface.” No histologic study of the placenta was made and the 
blood Wassermann was not done at that time. Convalescence was un- 
eventful. There were no other noteworthy ])oints in her ]iast history 
nor in the family history. 

With her pre.sent admission (her second pregnancy), generalized 
edema was noted, with mai'ked pitting of her lower legs and feet. The 
blood pressure was 120/70 and the urine sliowed 3-^ all)umin. 1+ red 
blood cells, and no casts. Fetal heart tones wei-e of good quality. 160 
per minute, and loude.st one inch i)elow and to tlie left of the umbilicus. 
After three days of rest and ammonium eidoride therapy, with high pro- 
tein and salt poor diet, it was fell advi.sable to induce laboi', bearing in 
mind the loss of her fii-st baby in the .sevenlii month under similar circum- 
stances. Uterine contractions wore induced readily bv the administra- 
tion of castor oil, an enema, and repeated small intram'n.seular injections 
ot ])ilinlrin. Vitamin K was given intramuscnlarlv at the on.set of 
labor. After four and one-half houns of uneventful labor, during which 
tunc no sedatives of any kind were given, a wcll-dcvelojied thougli .small 
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I'emalo infant was born normally and eriocl a( oneo. Almost immediately 
two translucent vesicles slig-htly larger Ilian peas emerged from the 
vagina. The cord was clam]-)cd as soon as if ceased ])ulsating. Palpation 
of the uterus revealed a cylindrical enlargement oceupj'ing its entire 
right side. The presence of a twin was sus])ecled. Confusion was added 
by the occurrence of a furious hemorrhage, total blood loss being esti- 
mated at 1,500 c.c. The iiafient. received 1,000 c.c. of 5 ])er cent glucose 
solution at once and 500 c.c. of whole blood soon after. In the meantime 
the operator removed several huge masses of grapelike vesicles from 
within the uterus. The severed umbilical cord emerged from typical 
h,ydatid mole tissue and there was virtually nothing pre.scnt in this mass 
which grossly resembled jilaeental ti.ssue. The Jimount of molar tissue 
together with the umbilical cord removed at this time weighed 4 pounds 
2 ounces and the live child weighed 4 ))ounds 6 ouncc.s. By now the 
uterus was down to a size consistent with that of a normal puerperal 
organ aiuHjleeding had nearly stopped. It was considered unsafe to pro- 
ceed with any further e.xploration of the ufei'inc interior although it was 
suspected that ihore molar tissue might be j)rescnt. During tlie follow- 
ing three days, three large masses of ti.ssue, )iot iji the least resembling 
normal placenta, were passed. These ma.s.ses wei'c eompased of material 
looking like bunches of machini.sts’ cotton waste. If there had been 
vesicles in it, those had disintegrated and were unrecognizable as such. 
These fragments weighed a total of 4 ounces, which, added to the 
original 4 pounds 2 ounces, made a total weight of 4 pounds 6 ounces, 
the same weight as that of the baby. 

Convalescence was uneventful e.xcept for a slight fever. The patient 
left the hospital on the seventh post-partum day in good condition. 
Repeated Friedman te.sts were consistently negative, as were the 
urinalyses. The baby dc\’cloped a series of troublesome subcutaneous 
abscesses in various pai'ts of the body and had a stubborn diarrhea. 
These setbacks were gradually ovciwome, and when last seen, eight 
months after delivery, the infant was gaining rapidly and seemed quite 
robust and normal. 


Pathologic Report 

The gross specimens were examined by Dr. I. L. Tilden who 
reported as follows: The placenta together with the umbilical cord 
weighed 4 pounds 6 ounces (2,100 Gm.). It measured 25 cm. in diameter 
and 6 to 10 cm. in thickness. The umbilical cord was attached eccen- 
trically and measured 30 cm. in length and 2 cm. in diameter. The 
umbilical vessels on the fetal surface of the placenta were dilated and 
tortuous, varying in diameter from 5 to 20 mm.; they were filled with 
recent blood clot. One amnion and one chorion were present. 

The placenta was made up of alternating masses of cystic bodies and 
coarse, friable, stringy, noneystic tissue. The individual cysts were 
generall}^ large, some measuring 3 cm. in diameter. The intervening- 
tissue was edematous and extremely coarse and friable. Several hemor- 
rhagic areas were present which were even more friable. It was esti- 
mated that approximate! one-half of the placenta had undergone cj'stic 
degeneration. 

Microscopic examination of the cystic tissue revealed tlie changes asso- 
ciated with hydatidiform mole with, liowe^'er, certain minor variations. 
Many of the giant villi had undergone cystic changes only in their 
central portions, leaving relativelj'" thick walls (Fig. 2). The villous 
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stroma making up the larger portion of the eyst Avails Avas edematons 
and exhibited many areas of beginning eyst formation. J\Iost of the 
cysts Avere covered by a single layer of poorly preserA^ed sjnicitial cells. 
Generally there Avas onty a slight tendencj’- toAvard proliferation of the 
trophoblastic cells although certain fields Averc present Aidiieh did shoAV 
proliferation of both syncitial and Langhans cells (Fig. 3). In certain 
instances the vascular supply Avas intact, the vessels having been pushed 
far toAvard the peripheiy by the central e5’^st formation ; in most instances 
no vascular supph^ Avas intact, the vessels having been pushed far to- 



Fig. 1. — The gross appearance of the placenta after formalin Hxation. 



I'ig. 2.— Giant vlllu.- .allowing relatively tliiclc wall un<l central cv.stic ch:in-'e 

toxylin and eosln. (X130.) ‘ 


Heiiia 
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ward the periplicry ])y liic ocnlral (-yst I’oi'ination; in niosf instances 
no vascular supply was evident. 

The solid ri'iable tissue presented a comparatively noi’mal histologic 
picture. There was considerable red cell c.vti-avasation into llie villous 
stroma hut the vessels wore intact and the villi were average in .size and 
exhibited no evidence of trojihoblastic proliferation. 

Extensive necrosis was observed in the .seel ions taken through the 
hemorrhagic ti.ssue noted in the gro.ss examination. Tliis was charac- 
terized by marked red cell extravasation and Icueoeytic infiltration into 
the involved villi; actual loss of structure was observed in several areas. 

The umbilical cord exhibited a normal micro.scopic picture. 

No evidence of organization was observed in .sections taken through 
the dilated umbilical ve.ssels on the fetal .surface of the placenta. 
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Fig. 3. — Showing necrosis cliaractorized by leucocytic inOlti’ation and red cell ex- 
travasation into the involved villi. Hematoxylin and oosin. (X130.) 


Summary 

1. The occurrence of a viable baby together in a single ovum with ex- 
tensive hydatidiform mole formation is exceedingly rare. 

2. The subject is reviewed liereAvith and such a ease presented. 

3. The mother in this case recov^ered following normal vaginal de- 
livery, and the infant continued its normal development after a stormy 
beginning. Subsequent Friedman tests on the mother were negative. 

4. The vesicles obtained showed the typical pathologic changes char- 
acterizing hydatidiform mole, i.e. : (1) trophoblastic proliferation, (2) 

hj^dropic degeneration of the villous stroma, and (3) scantiness of blood 
vessels. 
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Lemmon, Wm. T., and Paschal, George W., Jr.: Contimious-Serial, Fractional, 

Controllable, Intermittent — Spinal Anesthesia, Sui'g., Gynec. & Obst. 74: 948, 

1942. 

The authors present a statistical report of 1,000 patients operated upon under 
continuous spinal anesthesia. The point is stre.ssed that this method is safer tlian 
the single dose technique for the following reasons; 

1. Small dosage. 

2. Less absorption of the anesthetic into the circulation. 

3. Controllability, by withdrawal of spinal fluid. Of the one thousand cases 
presented, 30 were operations above the diaphragm, and in only one of these, a 
lobectomy, was it necessary to use supplemental inhalation anesthesia. There was 
little difficulty with excessive fall of blood pressure. The percentage of headaches 
was 2.8, which is approximately what one would expect with the single dose method. 
There were 34 instances of pulmonary complications. The mortality was 4.7 per 
cent. In no ease was the anesthesia a contributing factor. The operations pej'formed 
are all tabulated and represent an adequate distribution of cases. Of interest is the 
fact that 62 cesarean sections and 192 gynecologic operations were carried out 
with this technique. 


L. M. Heeumann. 
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STUDIES OF SURGICAL MORBIDITY- 
I. Abdominal Hysterectomy 

Harold 0. Jonls, axd Leo AV. Doyle, Jr,, AI.D., Cuicago, III. 

(From the Dcpai'tmcnl of Gpnccologtj of St. Lvl'c’s Hospital and the Department 
of Obstetrics and Gynecology of Horlhwcstcrn University Medical School.) 

T his is a stud.v of surgical morbiditj' based on 800 abdominal hyster- 
ectomies. The inadequacies of present morbidity standards are gen- 
erally recognized and the need for proper interpretation of these varia- 
tions is apparent. This study includes the incidence, the factore, and 
the etiologj’- of morbiditjL 

The 800 abdominal hj^stereetoniies were performed in this institution 
between Januaiy, 1938, and July, 1942. There were 420 subtotal 
hj’-stereetomies and 380 total hysterectomies. The study was made in 
the belief that eveiy clinic should examine and publish jits statistics 
from time to time for the pui-pose of discussion and interpretation of 
the facts found. By doing this, one can eliminate the prejudices, man- 
nerisms, and false impressions which invariably develop over a period 
of years. 

Methods and Material 

The series includes both private and sexwice, colored and white pa- 
tients, operated upon by the seven attending gynecologists and residents. 
All of the operators used essentially the same technique, and the indica- 
tions for surgeiy were quite unifonn. Operations b}’’ the resident statf 
were done under the direct supervision of one of tlie attending gyne- 
cologists. This series of patients was studied in the same chronologic 
order in which the patients were operated upon, and all the abdominal 
hysterectomies done on the gynecologic service during this ixeriod were 
included. 

The operations were graded as to the difficulty of procedure on the 
basis of 1 to 4, with a. Grade 1 being the simplest procedure and a 
Grade 4 the most difficult type. All grading was done by one in- 
dividual. The direct pathologjq the associated patholog^q the operating 
time, and all of the findings were taken into consideration in the grad- 
ing of each operation. 

General Morbidity 

The standard used was as follows: a temiieratui’e of 100.4° P. (oral) 
on aiy two days postoperatively, excluding- the first twenty-four houi’s, 
was considered morbid. This very strict standard, derived from the 


♦Presented at a meeting’ of the CIiicas:o Gynecological Society, January 15, 1943. 
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obstetric morbidity standard, ivas used in order to classify all doubtful 
and borderline morbidities wbicli are essential to a study of this kind. 
We well realize that this is not the ideal standard for judging morbidity 
as is evidenced by our findings of the causes. 

Table I shows the morbidity of the entire group, and the morbidity 
of each of the grades in both types of operative procedure. The 
morbidity of the entire gi'oup ivas 33.87 per cent, with a morbidity of 
36.57 per cent for the total hysterectomy, and 31.42 per cent for the 
subtotal procedure. Total hysterectomies sliow_ a .slightly higher mor- 
bidity than the subtotal In’sterectomies. The different grades show, as 
would be expected, an increase in moi-bidity accompanying the more 
difficult procedures. Tlie Grade 4’s in both groups show a morbidity 
of well over 60 per cent, while the Grade I’s .show' a morbidity below 
30 per cent. With the increased trauma of tlie more difficult procedure, 
plus the more extensive pathologic involvement responsible for the 
Grade 4 operation, one would expect a higher morbidity. 


Table I. Relation of Morbidity to Grade of Operation 



XrMBEU 

NUMBER MORBID 

PERCENTAGE MORBID 

Total hysterectomy 

:iso 

139 

36.57 

Subtotal hysterectomy 

420 

132 j 

31.42 



271 

33.87 


Total IIy$1 erect omy 


GRADE 

NUMBEI! 

NUMBER MORBID 

PERCENTAGE MORBID 

1 


40 

28.87 

O 


52 


o 

o 


30 

49.18 

4 

27 

17 

62.92 


380 

139 

36.57 


Subtotal Hysterectomy 


1 

111 

27 

24.32 

2 

174 

49 

28.21 

3 

91 

29 

31.86 

4 

44 

2,7 

61.36 


420 

132 

31.42 


Table II 



NUMBEI! 

NUMBEn MORBID 

[ percentage morbid 

Private patients 

523 

147 


Service patients 

277 

124 


IVhite patients 

573 

162 i 


Colored patients 

227 

109 

1 48.01 


Table III. Onset and Dur.ytion of AIorbidity 


DAY MORBIDITY 

BEGAN 

PERCENTAGE 

NUMBER OB^ 

DAYS MORBID 

PERCENTAGE 

First 1 

24.11 79 3 

1 


Second 

4S.2( 

2 


Third 


o 

eJ 

22.4 

Fourth 


4 

13.3 

Fifth 

1 1 

5 

12.5 
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Tai)i,k IV. MoitiiiiMTY Causes 


CAUSE 

OI!AI>E I 

CltAI>E 2 

OUADE .'i 

OIIADE 4 

TOTAL 

PEU- 

CE.\TAGE 

UnknoAvn 

27 

■18 

i’;-; 

12 

30.0 

40.2 

Cj’stitis 

IC 

22 

12 

7 

57 

23.0 

PA'elitis 

«» 

«> 

o 

-1 

.'t 

32 

4.4 

Thrombophlebitis 

O 

.'i 

I 

5 

3.'! 

4.7 

PulmoimrA' embolism 


5 

1 

0 

33 

4.0 

Wound infection 


«> 

o 

.'i 

3.1 

4.7 

Local infection 


•1 

(! 

•> 

3.1 

4.7 

Anemia 

n 

o 

I 

1 

4 

4.0 

Upper respiratory infec- 

‘1 


«) 

1 

33 

2.0 

tion 







Paralytic ileu.s 

1 

o 

o 

*v 

8 

3.4 

DeliA'dration and .shock 

] 

0 

0 

o 

• > 

• » 

3.3 

Vaginal liemorrhage 

0 

I 

1 

0 


0.7 

Injured ureter 

0 

0 

0 



0.7 

Absce.ss (breast, a.xillarv, 

1 

1 

I 

0 


3.3 

peri-anal) 







Peritonitis 

0 

1 

0 

1 


0.7 


Table II sliow.s the miinber of private anti sei’viee patients vitli tlie 
corresponding' morbidity foi' eaeli. as Avell as llie nnmber of colored and 
wliite patients and their morbidity. 

Table III shows the relation of morbidity to the nnmber of days the 
patients were morbid, and the days on which they became morbid. 
Seventy-tM'o per cent of the jiatients became morbid on the first 2 post- 
operative days, and 86 i)er cent became morbid within the first five days. 
Fiftj’’ per cent of the morbid patients were morbid for two or three 
days, and another 25 ])er cent were morbid for only five days. 

Morbidity Causes 

Table IV shows the causes of morbidity of both the total and subtotal 
groups in their respective grades. In order to call any one factor the 
cause of the morbid condition, it had to be shown by substantial con- 
firmatory evidence to be the etiologic factor. The laboratory findings, 
the time of onset of the morbid condition, and the clinical picture were 
all taken into consideration in establishing the cause of the moi'bid con- 
dition, in this case the cause of the rise in temperature. 

Any patient who Avas morbid according to the standard used, but for 
whom there could not be found a substantiating cause, was classified as 
“unknown.” The}’^ were, for the most part, those patients avIio had a 
temperature above 100.4° P. for the firet few days after surgery. The 
temperature sometimes rose as high as 102° P. and then gradually re- 
turned to normal in the next two or three dai's. These patients made 
an uneventful recovery and did not remain in the hospital any longer 
than the noninorbid patients. There Avere patients aaIio niiquestionably 
had a definite pathologic etiology for their morbidity which was not 
detected. 

Cj^stitis was diagnosed on the basis of dailj* urinalysis in the presence 
of both clinical symptoms and the temperature rise Avhich eharacter- 
isticalty appeared on the fourth or fifth postoperative da 3 ^ Table IV 
shoAA'S that 25 per cent of all morbidities were due to either cystitis or 
pyelitis. When the “unknoAvn” group is subtracted from the series, 
the urinary infections are found to be the etiologic factor in 43 per cent 
of the morbid patients. It Avas also noted that there Avere 64 patients 
in AAdiom the urine was apparently “infected,” but there was no rise 
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ill teinperfiture. The ‘ * iioiimorbid * * urinary infectious occuiied in 
8 per cent of the patients with an incidence of 6.8 per cent for the total 
hysterectomies, and 9 per cent for the subtotal, hysterectomies. Cathe- 
terized urine specimens to be called “infected” had to show more than 
20 mg. of albumin and more than 10 white blood cells per high power 
field on two consecutive days postoperatively. 

“Local infection” Avas an infection of the operative field, usually 
at the site of the cervical stump. There were 13 patients with this type 
of infection. 

“Wound infections” were those infections of the incision vliich were 
responsible for temperature rises above the standard. That there Avere 
the same number .(13) of these as there Avere local infections is co- 
incidental. 

There Avere 11 upper respiratory infections and all so classified were 
minor in nature. 

Of the 11 patients Avith pulmonary embolism in the series, 10 occurred 
in the first tAvo grades, i.e., the easier operative procedures. Five of 
these embolisms proved fatal. Eight of the 11 were in colored patients. 
Pour embolisms occurred in tlie total operation, Avhile scAmn occurred 
in the subtotal procedure. Only two of these patients Avith embolism 
had a diagnosed thrombophlebitis and both of these involved the leg. 
There were 13 patients Avith thrombophlebitis diagnosed as the etiologic 
cause of a morbidity. 

An axillaiy abscess and a breast abscess folloAved the injection of sub- 
cutaneous fluids given in that area. 

There were tAvo patients in the series Avith evisceration, but only one 
of them became “morbid.” 

There Avere tAA'o instances in which the ureter Avas injured. One was 
in a subtotal operation and the other in a total hJ^sterectomy, and both 
Avere Grade 4 operative procedures. 

There AA'ere 3 patients in Avhom injury to the boAvel Avas a morbidity 
factor. 

Relation of Pathology to Morbidity 

Table V (a and b) sIioavs the relation of pathology to morbidity. 
Each operation was classified as to its predominate pathologic condition. 

Under the heading “undetermined pathology” were included pa- 
tients with functional bleeding, endocrine dj^scrasias Avithout demon- 
strable pathology, lacerations of the childbirth canal Avithout any other 
pathologic condition, and patients Avith a pregnancy Avhere a hysterec- 
tomy Avas done therapeutically and the cause for the operation was not 
demonstrable pathologically. It is also Avorth AAdiile to point out that 
in the group of patients classified under “undetermined patholog^^, ” 
the morbidity rate is ver.y near that of the general oAnrall moi’bidity 
aAnrage. 

Classified under “tumors” AA'ere patients AAuth benign neoplasms of 
either the uterus or adnexa. These operations Avere not complicated 
by any other pathologic conditions, such as adhesions from “residues,” 
endometriosis, or previous surgery. 

Classified under “previous operations” AA^ere patients Avho had asso- 
ciated pathology, usually adhesions resulting from previous abdominal 
surgery, but Avho did not have either “residues” of pehnc infection or 
endometriosis. Most of this group Avere patients AAuth fibroids, ad- 
hesions and a history of previous surgery. Adhesions resultant from 
previous surgery did not increase the morbidity over the f>-eneral aver 
age. ' ^ 
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Under “ endometriosis” were included nil piitients who had any 
endometriosis without associated malignancy, or “}-esidiies” of pelvic 
infection. If a iDatient liad both a benign tumor and endometi’io.sis, she 
was clas.sified under endometriosis. 

Under ”re.sidues” were included all patients who had the residues 
of previous pelvic inflammatory di.sease, eitlier specific or nonspecific 
in nature. All adhesions in the pelvis, not explained by previous 
surgery or endometriosis, were considej-ed to be evidence of some in- 
flammatoiy process having been present. The term “residues” is one 
used in this series to denote the pathologic entities resulting, or residual 
from au.y previous pelvic infection, regardless of the etiolog}*. Dif- 
ferentiation between specific and nonspecific types of “residues” was 
not made iii this study. Patients with “i’e.sidues” of jielvic infections 
had a high percentage of morbidity. In the total group it was 51 per 
cent. 

Patients with any type of malignancy Avei’c classified under that head- 
ing, taking precedence over all other types of pathology. In the 
“malignant” group there were 5 patients Avith chorionepitlielioma, and 
4 patients Avith sarcoma of the uterus. There Avere 19 patients Avith 
carcinoma of the endometrium, AA'hich constituted OA-er 50 per cent of 
the malignancies. There AA'ere 3 patients Avith cai'cinoma of tlie cendx, 
and 2 of these AA^ere found incidentally bj’' the pathologist after the 
uterus had been rejnoA^ed for other causes. There Avere 6 patients AA’ho 
had carcinoma of the OAmries. In the total hystereetom.v gi*oxxp, the 
malignancies shoAv a A^ery high morbidity rate. There Avere three and 
one-half times as many patients AA'ith malignancies oixerated upon in the 
total hysterectomy group as in the subtotal group. In Grades 3 and 4 
of the total group, the morbidity is 100 per cent, and in Grade 2 it is 
70 per cent. 

In this series there Avere 32 patients aa4io liad the appendix removed. 
These appendices were removed either because they showed evidence of 
pi’evious disease, obstruction to drainage, or there Avas a history of 
recurrent attacks. EleAnn of these patients Avere “morbid” (34 per 
cent). 
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Mortality 

There were 10 deaths in the series, giving- a mortality rate of 1.25 per 
eent. Table VI shows the distribution of deaths in the grades and the 
causes. They were divided into 6 deaths in the subtotal group, and 
4 deaths in the total hysterectomy group. This gives total hysterectomy 
a mortality rate of 1.05 per eent, and subtotal hysterectomy a mortality 
rate of 1.43 per cent. 


Table VI. Mortality 


in nnotLo 1 5“ deaths pulmonary embolism, 50% 

‘ ^ (5 deaths other causes, 50% 


Total hysterectomy, 4 deaths, 1.05% 
Grade 1, 1 (peritonitis and pneumonia) 
Grade 2, 1 (peritonitis and paralj'tie 
ileus) 

Grade 3, 1 (pulmonaiy embolism) 

Grade 4, 1 (peritonitis and pneumonia) 


Subtotal hysterectomy, G deaths, 1.43% 
Grade 1, 1 (pulmonary embolism) 

Grade 2, 4 (3 pulmonary embolism; 1 
anesthetic) 

Grade 3, 0 
Grade 4, 1 (uremia) 


Discussion 

The word “morbidity” is defined by Webster’s dictionaiy as “(1) 
being in a diseased or abnormal state; (2) caused bjr or denoting a dis- 
eased condition ; ,(3) of or pertaining to disease; pathological.” The 
word is derived from the Latin “morbidus” meaning “affected -with or 
pertaining to disease.” The connotation of the word when used in a 
study such as this has to do with those deviations from the ever elusive 
term “normal postoperative course.” 

The need for a standard of morbidity in surgical procedures is of 
utmost importance. The need is not to set up a standard by which 
individual patients can be judged morbid or nonmorbid, but rather to 
set up a standard by which groups of patients in studies such as this 
can be evaluated and compared to other such studies. There is no 
universally accepted standard today by which such a study can be 
made. The numerous and various standards in use today have, for the 
most part, emanated from the ob.stetric standard, similar to the one used 
in this study. Because of years of attacks on the maternal and fetal 
morbidities and mortalities, the obstetrician has established and agreed 
upon a standard. However, the surgeon’s -work is so varied, and there 
are so many factors entering into the establishment of an effective, 
workable standard that it has not been feasible. Emergency, traumatic, 
and elective surgery, as thej'- vary in each of the sux-gieal specialities, 
all contribute to the confusion. It has been suggested that a standard 
should be worked out for each of the more common surgical procedures ; 
i.e., appendectomies, herniorrhaphies, mastectomies, cholecystectomies’ 
hysterectomies, etc. The importance of such a standard is not to set 
up an axiomatic law under which all morbid patients will fall into 
“pigeonholes” of classification, but to act as an average, or “norm,” 
for the purpose of analj^sis and comparison. 

It is not possible for one group to establish a standard from one 
study such as this. The representatives of various organizations ex- 
amining numerous series of patients, and studying the results of a 
composite group in an analytical manner, could alone set up such a 
standai-d which would be both workable and acceptable With such a 
morbidity standard our efforts could then be directed toward those 
factoi-s which are now responsible for the complications arisin" from 
surgery^. 
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It has not been our purpose in this presentation to advocate either 
the subtotal or the total liystereetoiny as a routine operative procedure. 
We cannot empliasizo too strong!}’ our objection to “routine” surgical 
operations in g^niecolog}’. Adherence to fundamental surgical and 
patliologic principles results in rational variation to individual prob- 
lems. The experience of the operator, the patholog}’ involved, and the 
difficulty of the individual operation are extremely important in judg- 
ing which operation is the procedure of choice. 

The grading of the individual operations was considered a most 
fundamental part of the .study, for it is only by comparing similar tj^ies 
of operations in relation to their pathology and operability that a fair 
comparison can be made. It has been brought out (Table I) that 
morbidity rises with increased technical difficulty rather than being 
associated with either operative procedure per se. 

In evaluating the literature on mortality and morbidity in hysterec- 
tomies, it is important to keep in mind which type of operation is being 
advocated, or is done “routinely.” Smith, ^ in 1940, reported a series 
of 1,200 hysterectomies, using the same morbidity standard we have 
used here. He found a morbidity rate of .34 per cent for the entire 
series with a moi'bidity rate of 46 per cent for the total hysterectomy, 
and 28 per cent for the subtotal hysterectomy. His series showed a 
predominance of the subtotal operations. In clinics where the total 
operation is the one of choice, it is usually .shown that the subtotal 
h 3 ’sterectomy has a much higher mortality and moribidity rate. Mc- 
Donald® in reporting 2,773 hysterectomies, in which 94.4 per cent were 
total hysterectomies, .shows a mortality rate of 1.02 per cent for the 
total hysterectomy, and a mortality rate of 2.75 per cent for the sub- 
total. The reason for this is probably that in these clinics the subtotal 
operation is done only in those patients where the total operation is not 
feasible due to technical difficulties. Hence, nearly all of their subtotal 
operations are of Grades 3 and 4, in which the morbidity rates are 
much higher. The converse is often true in clinics whei’e the .subtotal 
hysterectomy is the procedure of choice, and the total operation is done 
only in those patients whei’e there is enough cervical patholog}’ to de- 
mand its removal. Dupertius and Zollinger,^ in reporting 1,000 cases 
fi’ora a general surgical service whore 73 per cent of the operations were 
the subtotal hysterectom}’, show a mortality rate of 4 per cent for the 
total operation, and 1.6 per cent for the .subtotal operation. Their 
report includes a survey of the literature in which the subtotal opera- 
tion is the predominant procedure, and in 16,851 hysterectomies the 
mortality rate Avas 2.4 per cent for the subtotal operation, and 4.1 per 
cent for the total hysterectomy. As a result of such discrepancies, it is 
important to compai'e the difficult .subtotal operations with the equally 
difficult total hysterectomies. 

The close parallelism beriveen the morbidity rate of the eoloi’ed and 
service patients is to be expected (Table II). Although tiiere Avere 
many private colored patients, the majorit}'' Avere serAuce patients. The 
high morbidity rate found in these tAvo groups is due to the high per- 
centage of “residues” of tubal disease. The increased percentage of 
“residues” means more extensiA'^e pathologic inAmh^ement of surround- 
ing tissues in the pehds, and, hence, the operations Avere found to be in 
the grades which cany the high morbidity rates. 

Routine appendectomies are not done on this sei’A’ice. We do not 
think that the benefit gained b}’^ the so-called “prophylactic” appendec- 
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tomy is warranted wlien surgical principles must be violated. We be- 
lieve that disease found in the appendix and a history of recurrent 
appendicitis are the indications for its removal. We feel that our series 
of appendicies removed is far too small to justify any claims as to the 
advisibility of removing the appendix at the time of other surgical pro- 
cedures in the abdomen. No statement other than our policy in this 
regard can be made. 

In regard to the relation of patbologj^ to the morbidity rate (Table 
V) , it is interesting to note tlie even distribution of the morbid patients 
in the subtotal group. The patients with “residues” are the highest. 
One would expect the tumors without “residues,” adhe-sions, or en- 
dometriosis to show the lowest morbidity rates, for these are the simplest 
types of operations from the technical standpoint. In the presence of 
previous pelvic infections, one w'ould expect a higher morbidity rate 
due to the more difficult procedure involved, plus the fact that there 
may be latent deposits of bacteria Avhieh are activated by surgery. This 
assumption is more clearly shown in the total liysterectomy group. In 
the patients who had nothing more than a previous abdominal operation 
to complicate their picture, we find the morbidity rate near the general 
average. As there is presumably no previous infection factors in these 
patients, it would seem that the presence of previous infection and in- 
flammatory processes are an important factor in raising morbidity. 

All patients with a knoAvn or presumed malignaney were subjected to 
total hysterectomy. Complicated surgical procedures were necessitated 
by varjdng degrees of invasion and metastases, w'hieh accounts for the 
high percentage of morbidity in these groups. 

In the group classified under “undetermined” pathology the mor- 
bidity rate is near the general average, which sliows that even in the 
presence of minimal technical difficulties there is a rather high mor- 
bidity rate as measured by present standards. That is, the hysterec- 
tomy per se carries w'ith it a certain morbidity rate, and potential mor- 
tality which cannot be dismissed. It is also interesting to note .that in 
the patients who had endometriosis, Avhich many times presents a most 
complicated technical picture, the morbidity rate was near that of the 
general average. 

The distribution of the causes of morbidity in the grades of opera- 
tions shows very little variation (Table IV). Most important is the oc- 
currence of pulmonary embolism. Ten of the eleven in the series oc- 
curred in Grades 1 and 2. It is of interest to note that 4 of the 5 fatal 
instances of embolism, and 8 of the 11 in the series Avere in colored pa- 
tients. Nearly tA\dce as many instances of embolism occurred in the 
subtotal operation as in the total. All patients Avith pulmonary em- 
bolism Avere treated Avith intravenous papaAmrine, atropine, and oxj'-gen. 

The 26 patients who had local and Avound infections constitute a 
separate group in AAdiich there A\'as drainage and true infection. Most 
of these patients folloA\’ed a characteristic course. The drainage began 
on the fifth to the tenth postoperative day and paralleled the tempera- 
tvire rise in amount and duration. The length of the operation, the 
difficulty of the procedure, the presence of infection, and the trauma 
to the tissues Avere all factors in producing these infections. They con- 
stitute 9.58 per cent of all the morbid patients. 

Urinary tract infections account for 43 per cent of the identified 
morbidities, and 8 per cent of the patients had “infected” urine AAuth- 
out a rise in temperature. This institution has ahvays been conscious 
of the importance of “residual” urine, and all of the* patients Avere on 
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a catheterization routine with tin's factor uppermost in mind. The 
etiologic factors of these nrinaiy infections and possible tlieories as to 
their elimination is the subject of a subsequent report. 

The “iinknown” morbidities form an interesting group wliich de- 
mands considerable diseu.ssion. It was found that- this gi-oup followed 
a definite temperature pattern in most instances. The temperature rises 
in this group are thought to be within the physiologic expectanc}’’, and 
comsequently are not true niorbiditie.s. The fact that tliese patients 
made an uneventful recovery, and did not have any positive laboratory 
findings seems to .show that these patients did not have actual pathologic 
morbid conditions. We have thought that the term “physiologic mor- 
bidity,” or “physiologic reaction,” as compared to “pathologic mor- 
bidity” would be a better way to distinguish them. However, there 
were in this grouj) a certain number of j)athologic conditions of un- 
known etiologies. 

lot- 
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Fig. 1. — This shows a conipo.site temperature curve of (A) r>0 total hysterectomies, 
and (B) 50 subtotal hysterectomies from the "imlinown” morbidity group. These 
patients are considered “piiysioiogic" morbidities. Curve (C) shows 50 total and sub- 
total hysterectomies wliicli were nonmorbid according to tlie standard used in this 
presentation. 

Pig. 1 shows a composite temperature curve of 50 total hysterectomies 
and 50 subtotal hj'sterectomies that were in the ‘/unknown,” or “jjhys- 
iologie, ” morbid class. The lower curve shows a composite temperature 
curve of 50 nonmorbid total and subtotal hysterectomies. This latter 
group is nonmorbid by our present standard. We do not believe that 
the temperatures represented by the two upper curves are true mor- 
bidities. Table IV shows that 72 per cent of the patients became 
morbid on the first two days after surgery, and that 50 per eent of the 
patients were morbid for two or three da^’^s according to the standard 
used here. This further substantiates and augments the belief that 
these are not pathologic temperature cuiwes. We do not feel that eveiy 
patient with a temperature curve that falls above this average is morbid, 
but we do feel that in a study of a large series of operations the tem- 
perature curves that fall above this composite will be pathologic in 
nearly every instance, and an etiologic factor can be found for the 
morbid condition. Again let us .state that the need for a morbidity 
standard is not only to judge the individual patient’s postoperative 
course, but to study large groups; to analyze and to compare. 

An intensive search of the literature has failed to i^roduee a standard 
for surgical morbidity that has been accepted by anj’' major .surgical 
organization. Beck,^ in 1939, urged that the surgical societies establish 
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a morbidity standard as the obstetricians have done. Hunt*^ urged re- 
peatedly for careful analysis of surgical complications and deaths, but 
not for an actual morbidity standard. 

We feel that to make such a standard workable, studies similar to- 
this one should be undertaken for each of the more common surgical 
procedures, and in this way differentiate betiveen “pathologic” and 
“physiologic” conditions. These would vary greatly in different opera- 
tions. 

Summary and Conclusions 

1. An analysis of 800 abdominal hysterectomies is presented, and the 
incidence, factors, and etiology of morliidity involved are discussed. 

2. The morbidity rate for the total liysterectomy was slightly higher 
than that for the subtotal operation, while tlie mortalit}' rates for each 
procedure ivere approximately the same in this study. 

•3. Difficult technical procedures increased morbidity. 

4. “Residues” of pelvic infection increased morbidity. 

5. Urinai'y tract infections caused 43 per cent of the identified mor- 
bidities. 

6. A differentiation between “physiologic” and “pathologic” mor- 
bidity must be made when temperature and time are used as a standard 
for morbid conditions. 

7. A composite temperature curve of 150 hysterectomies is offered 
as a guide for differentiating the “physiologic” from the “pathologic” 
temperature rises following .surgeiy. 

8. Since there are no standards for surgical morbidity which are ade- 
quate for present-day needs, they should be established for each of the 
more common surgical procedures. 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING OF JANUAFT IS, 1043 
The following case report and paper were presented: 

Case Report: An Anomaly of the Saenun Complicating Pregnancy. Dr. Hervey 
(’. Williamson. 

A Purtlier Contribution to the Syndrome of Pibroma of the Ovary With Fluid, 
in the Abdomen and Chest, Meigs’ Syndrome. Dr. .Toe Vincent Jleigs of Bos- 
ton (by invitation). (For original article, .see page 10.) 


MEETING OF FEIinUAHY 9, 1943 

The following case report and paper were pre.sented: 

Case Report: Accessory Hypoplastic Kidney and Ureter, Clinical Study and Op- 
eration. George F. Hoch, M.D. (by invitation), and William T. Kennedy, Jl.D. 

Paper: Eclamptic Toxemia With Special Reference to Etiology. Herman W. John- 
son, M.D., Houston, Texas (by invitation). 


OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF NOVEMBEIl S, 1942 
The following papers wore presented: 

Acute Intestinal Obstruction Due to Bands Complicating Pregnancy. Prank B. 
Block, M.D., and Phoenix M. iSalcs, M.D. (For original article, see page 13-1.) 

The Importance of Focal Infection in Ob.stetrics. Jh-er Solis-Cohen, M.D. (by 
invitation). 

An Attempt to Correlate the Pre-Eclamptic State With a Congenital Anomaly of 
the Kidney. Robert kl. Hunter, M.D. 

MEETING OF DECEMBEE S, 1042 
The following paper was presented: 

Favorable Response of Advanced Endometriosis to Testosterone Propionate 
Therapy. John C. Hirst, M.D. (For original paper, sec page 97.) 
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MEETING OF JANVAET 7, 194S 
The following papers were presented: 

Two Cases of Congenital Anomalies of the Gastrointestinal Tract, with Autopsy 
Findings. Paul Morris, M.D., (by invitation). 

Early Pseudomyxoma Peritonei in a Case of Fetal Meconium Peritonitis. Raphael 
Lattes, M.L., (by invitation). (For original article, see page 149.) 

Hypothyroidism as a Problem in Women, Second Report, Carl Henry Davis, M.D. 
(For original article, see page 85.) 

The Simpson Operation in the Treatment of Uterine Retroflexion. John B. 
Montgomery, M.D. 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF DECEMBEE 18, 19i£ 

The following paper was presented : 

Early Stages in Human Development With Special Reference to the Pre-Villous 
Ovum. Arthur T. Hertig, M.D., Boston, Mass, (by invitation). To be pub- 
lished in a later issue. 


MEETING OF JANUAET IS, W4S 
The following papers were presented : 

The Effect of Complementing the Diet in Pregnancy With Calcium Phosphorus, 
Iron, and Vitamins A and D. Fred L. Adair, M.D., William J. Dieckmann, 
M.D., and (by invitation) Herbert Michel, M.D., Florence Dunkle, M.S., Sylvia 
Kramer, Ph.D., and Edna Lorang, B.S. (For original paper, see page 116.) 

Studies of Surgical Morbidity: I. Abdominal Hysterectomy. Harold O. Jone.s, 
M.D., and (by invitation), Leo W. Doyle, Jr., M.D. 
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Selected Abstracts 


Abortion 

Caffaratto, T. M.: A Bare Case of Massive Decidual Expulsion Pollowing a Plvc 
Months’ Abortion, Ginecologin G: 22D, 1!>40. 

Tlie autlior describes a case of niassi%'e decidual expulsion following an abortion 
in tile fifth month of pregnancy. He demonstrate.*, in .Q photomicrographs, a mod- 
erate inflammatory change in the decidual (i.*sue. The accompanying of a placenta 
marginalis, similarly involved, suggests to the author that inflammation of a low- 
implanted placenta may well explain the etiology of this ma.«sivc decidual expulsion. 

CuAiR E. Fonso.Mn 


Dunn, Halbert L.: Frequency of Abortion, Its Effects on Maternal Mortality 

Bates, Vital Statistics, Dept, of Commerce, Hiirean of the Census, Special De- 
ports 15; 431, 1042. 

Dr. Dunn, in this paper presented at the Conference on Abortion Problems, spon- 
sored by the National Committee on Maternal Health, in .Tune, 1042, at New York 
City, states that tlie frequency of abortion, as it effects maternal mortality rates 
cannot be determined without a very inten.sivc, as well as extensive, study which 
does not appear feasible at this time. However, rough appro.ximatcs indicate tliat 
about 50 per cent of the deaths from abortions are tabulated in the mortality statis- 
tics as sucii. 

The number of deaths from abortion.*, in the United States in 1040, has been 
estimated to be between .3,000 and 4,000 in number. This figure constitutes about 
30 to 35 per cent of maternal deaths from all causes. The general rates for causes 
of maternal death has been decreasing but the death rate from abortions has prob- 
ably remained unchanged. 

By using three arbitrary constants: (1) of 1 abortion to every 5.0 confinements 
for the urban areas; (2) of 1 abprtion to every 9.4 confinements for the rural areas; 
and (3) assuming the fatality rate from abortion to be 1 per cent, it is possible to 
calculate the number of abortions and abortion fatalities. The estimated number 
of annual urban abortions was 188,393; rural abortions, 143,930 with a total of 
332,393 per year, in this country. The annual fatalitie-s from abortion can be 
estimated as about 3,300 in number. 

One common source of error in mortality statistics on abortion is due to the con- 
fusion regarding the definition of the term “abortion” among the States, whether 
lunar or of calendar month basis, whether a five or seven months’ time period dif- 
ferentiates abortion from “age of viability,” “stillbirth,” and premature death. 
The reporting habits of the physicians constitute another common source of error. 

Dr. Dunn’s article contains 5 excellent reference tables and 3 valuable charts which 
go far to crystallize the multiple complexities of statistics on the abortion problem. . 
Copies of this article can be obtained from the .Bureau of the Census, Washington, 
D. C. 
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Eutherford, Eoliert N., and Mezer, JacoTj: Eegeneration of trterine Mucosa After 
Spontaneous Abortion and Normal Delivery, J. A. M. A. 119: 124, 1942. 

Twenty-live cases were included in this study. The program of regeneration fol- 
lows that laid down by Williams in his monograph on this subject. The authors 
showed that patients who are lactating regenerate the endometrium at approximately 
the same rate as the nonlactating patients. However, if ovulation is inhibited as by 
continued lactation, the endometrium tends to remain as resting or mildly pro- 
liferating endometrium, until at last the previous ovarian rhythmicity breaks through. 

A similar process was repeated in cases of spontaneous abortion. It was found 
tliat the endometrium regenerates more rapidly and menstruation ensues quicker in 
cases where thorough curettage follows the abortion. Routine curettage is there- 
fore recommended in cases of spontaneous abortion, even though all products of con- 
ception have been identified as extruded. Patients may be urged to seek impregna- 
tion within two weeks after spontaneous abortion. Following a normal full-term 
pregnancy, the patient is susceptible to impregnation after six weeks, although 
lactation may inhibit ovulation for a longer period of time. 

William Berman 

Leon, Juan: Simultaneous Therapeutic Abortion and Sterilization (Value of 

Surgical Methods by the Vaginal Eoute), Arch, de la din. obst. y ginec. 1:' 113, 

1942. 

Leon presents the conclusions of a longer paper which appeared in La Prcnsa 
Medioa Argentina in 1941. Tlie question whether sterilization should be performed 
simultaneously with abortion or delivery frequently arises. Many obstetricians do a 
salpingotomy along with curettage while others prefer to wait several days or even 
weeks after tlie abortion. Tlie same problem arises in connection with delivery at 
term. Some (Ottow and Anselmino) advise Menge’s operation within twenty-four 
hours of delivery to avoid a second hospitalization and because the wounds heal better 
during the involution period. Eymer advises delay until the third or fourth day, 
while Engelman believes tliat dangers of infection are greater during this period and 
prefers to wait six weeks. Witli this procedure the patient may become pregnant 
again. However, in such cases curettage may be done a few days after sterilization 
if the Friedman test is positive. Perhaps the best way is to keep the patient in the 
hospital for the six weeks’ period, although the attendant expense and the long 
absence of tlie woman from her home are definite drawbacks. 

The author concludes that at the present time there are not many indications for 
vaginal surgery in simultaneous abortion and sterilization. The need for vaginal 
surgery has been reduced for several reasons: speed is not considered as essential 
as safety; in the first two months of pregnancy there is no necessity for supplanting 
the current obstetrical practices of dilating the cervix and curettage; tubal steriliza- 
tion by colpotomy is more dangerous during pregnancy than later; x-rays, radium and 
other biologic methods of sterilization are available. 

The need for vaginal surgery occurs principally in the third month of preg- 
nancy when uterine evacuation by obstetric methods is difficult and dangerous be- 
cause of the size of the pregnancy and because simple rupture of the amniotic sac 
is not practicable. 

There are four techniques for ■vaginal “minor” cesarean sections: vaginocervical- 
lower uterine segment, vaginolowcr uterine segment with longitudinal incision, 
vaginolower uterine segment with transverse or arciform incision, and vaginocorpus. 
The last three are generally preferred since the cervix is not involved. The.=e dif- 
ferent types of hysterotomies can bo combined in the same operation with anv of 
the methods of tubal sterilization, permanent or temporary. 
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If flip least operative trauma is desired in a jiafient in poor eondifion, and es- 
pecialh* if the pregnancy is a little mlvaneed, sterilization should be deferred. If 
the cervix is infected, o]>ening the i>eriloneal cavity to perform a sterilization con- 
stitute.s a delinite and serious danger. In such circumstances, if a surgical method 
is necessary, cesarean section by the vagimicervicolower uterine segment or vagino- 
lower uterine segment routes is })reforablo, the latter especially when cervicitis is 
present, leaving until biter sterilization by colpotomy or other surgical (Ifenge, 
Htoechel) radiation or biologic inefhod.s. Abdominal liy.sterotomy may be combined 
witli sterilization. 

.1. P. Gr.KE.vnii.i, 

Wenner, E.: The Significance of a Successfully Overcome Threatened Abortion on 

the Subsequent Course of Labor, Monatschr. f. (Jcl). u. Oyniik. 112: 325, IPll. 

.A review of the literature leveals that if pregnani-y continued after threatened 
aliortion there was a decided increase in premature deliveries and complications during 
labor. Furthermore, more deformed babies were born and many of the babies later 
proved to be inferior intellectually and physically. The author investigated 92 cases 
of threatened abortion where the abortion was ]treventetl. Premature labor occurred 
in this series in 2.3.9 per cent as ojiposed to the usual incidence of ](!.2 per cent. 
Only one deformed baby was delivered in his series. Operative deliveries were neces- 
sitated twice as frequently as usual. Complications on the part of the placenta were 
greatly increased. The author concludes that witli the present form of therapy, 
abortion may be prevented and he.'ilthy babies obtained. 

.1. P. GliEE.VHII.I. 

Benthin, W.: Prognods and Possibilities of Modern Therapy of Febrile Abortion. 

Geburt.sh. u. Frauenh. 2: 393, 39IO. 

According to IV. Benthin, comjilications are to be antici{)atod in aptiroximately 15 
per cent of febrile abortions. Tlie mortality rate is 7 per cent, much higher than 
in febrile puerperal states. Of patients witii jiarauterinc infections at the time of 
Iiospitalization, 31 per cent die. A considerable number remain sterile, and those 
with primary recovery may develop later sequelae. Expectant treatment oilers best 
results in cases in which infection is confined to the uterus. Spontaneous expulsion 
take.s place under expectant treatment in from one-sixth to one-third of the cases. 
Quinine and ergotamine tartrate promote the expulsive oilorts, especially if used with 
vaginal tamponade. This tamponade stimulates uterine contractions and prevents 
excassive loss of blood. The use of carbon dioxide applied within the uterus and of 
the ice bag are valuable in restricting the infectious process to tlie uterine cavity. 
Early medication with sulfanilamide is advisable for prevention and arrest of gen- 
eral septic infections and in peritonitis. The expectant treatment requires strict 
rest ia bed. A well-planned expectant treatment prevents sepsis and pyemia and para- 
uterine infections. Operative evacuation of the uteius can be tried without much 
danger five days after the fever lias subsided. An earlier or immediate surgical 
evacuation is permissible only in extremely urgent cases. Tliore exists no vital in- 
dication for operative evacuation as long as the cervical canal is still closed. Tliis 
sliould be kept in mind, especially in the presence of parametritis, peritonitis and in- 
flammations of tlie adnexa. If the cervical canal is open and if severe hemorrhage 
exists, intervention is permissible, and if placental parts are already undergoing 
expulsion, their removal is indicated. The digital method is the most reliable and 
least liarmful. It should be performed with deep anesthesia and as carefull}’ as 
possible. Introduction of carbon into the evacuated uterus promotes detoxication 
and rapid discharge of secretions. Azosulfamide, dextrose, continuous infusions, 
administration of vitamins, and blood transfusion are tlie most important aids in 
the treatment of infection. All febrile abortions .should be treated in a hospital. 

J. P. Greenhim, 
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trttley, K. H.: After-Histories of the Pregnancies of Over 3,000 Chinese Mul- 
tigravidae In Hong Kong, Chinese hi. J. 59: 543, 1941. 

A statistical investigation has been made into the histories of 3,134 consecutive 
Cantonese multigravidas attending an antenatal clinic in Hong Kong. All such pa- 
tients were questioned as to what had happened to their previous pregnancies, how 
the pregnancies had terminated, and what had happened to the children subse- 
quent to delivery and up to the time of this investigation. The results are tabulated 
for each group of gravidas. The finding was that no matter what group of gravidas 
one dealt with, the miscarriage rate was approximately 7 to 12 per cent, the infantile 
and childhood death rate (including stillbirths) was 30 to 35 per cent, and the 
percentage living was 58 to 65 per cent. 

C. 0. Maland 

Dietel, H.: Technic of Removal of Uterine Mole, Zentralbl. f. Gj'niik. 64: 1050, 
1940. 

Dietel discusses the risks of infection and perforation in the usual methods of 
removal of uterine mole as well as the danger of leaving fragments behind. He uses 
a special blunt curette, 36 cm. long with a loop of 35 mm. width, 8 mm. high. In 
order to thicken the uterine wall, posterior pituitary e.xtract is given intravenously 
just before beginning curettement and a hand is kept over the fundus to help 
maintain contraction. As a diagnostic aid Dietel points to the very rapid sedi- 
mentation of the blood in the first hour alone. In his series of 10 cases sedimenta- 
tion in the first hour was from 8 to 78 mm. with an average of 40 mm. 

E. J. Weissman 

Schultze, K. W.: Fetal Congenital Abnormalities, Their Cause and Clinical Sig- 
nificance, Ztschr. f. Geburtsh. u, Gj'nak. 121: 242, 1940. 

The literature dealing with germ plasm deficiency as a cause of abortion is dis- 
cussed at length and an estimation made of its application to the practical social 
problem of abortion in Germany. Philipp is quoted as estimating that for the 1.3 
million births per year in "Old Germany" (Altreich) there are 220,000 abortions. 
The various nonhereditary disturbances in the mother are discussed with special 
stress laid upon corpus luteum deficiency. Various statistical expressions (His, Mall, 
etc.) are presented and a final estimate made that one abortion due to germ plasm 
deficiency may be expected for e%’ery 13 live births. This alone would account for 
100,000 of the estimated number of abortions. 

The author states that criminal abortions have decreased by 80 per cent in the 
Altreich in recent years. He also estimates that abortions due to treatable causes 
were decreasing in a group of European countries before the present war. This 
gradually increased the proportion of abortions due to germ plasm deficiency, and 
references are given to studies which have supported this. Since many of the 
hereditary lethal combinations which cause abortion arc sex linked and the vast 
majority of such abortions which occur in the fiist four months of pregnancy affect 
male fetuses (Fig. 4, p. 260), an increase in the percentage of males aborted will 
indicate a decrease in other causes of abortion than germ plasm deficiency. This 
apparently was occurring before the war. 

A plea is made for more careful and complete e.xamination of abortion material 
in order that more accurate information may be obtained. 

An excellent bibliography is attached. 


J. L. McKelvey 
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Winkler, H.: The Active Treatment of Pekrllc Abortion, Also a Contribution to 
the Question of Secondary Sterility, Jliiuclien. iticd. WcliuKcIir, 87: 3052, 3940. 

Dr. Winkler stutc.s tiuit there is loilay no iinifonn trcjiliiient of “.‘■cpfic un- 
eomplicatofl abortion ” (fever but no inflaniiiKilory ehnn{;o.s of the pura- and 
perimetrium or of llie pelveo])pritoneiitii). Ho favors the active treatment and {(ivc.s 
a statistical .study of 15S cfi.se.s of febrile aborlion.s tneited from .luly, 39.'!;!, to .Tuly, 
194(1. One hundred and thirty eifrht were treated nidicaliy (4 de.aths), 7 cmn.serva- 
tively (1 death), and l.'l by a combination of Imth (no deaths). In competent hands 
he claims that the active treatment of febrile abortions, by disinfeclinfr the uterine 
cavity with an Iodine solution, has three advant.'iffes: (1) lowered mortality, (2) 
.shorter stay in the hospital and a quicker convalescence, (.'!) ami only a small per- 
centaffe of the ])atients become .sterile. 

C. 33. I’ltO.SItKK. 

Vogt-Mpller, P.; The Therapeutic Application of Vitamin E in Human Abortions, 
Aeta. obst. & f'vnee. Reandinav. 20: .S5, 1910. 

A .survey of the, therapeutic applic.aiion of vif.'imin K is made by \'o{;(-ifpifcr 
wlio found that vitamin K has proved to be most valuable in the treatment of habitual 
abortion. In a sorie.s of cases this vitamin succc.ssfiilly jirevonted abortion in from 
75 to SO per cent of the case.s. I,ikewiso, vitamin 33 lias been .sticeessful in ca.scs of 
threatened abortion, premature .separation of the placenta, ami (o.'cemias of preg- 
nancy. On the other h.nnd, this vitamin has proved useless in cases of primary 
and secondary sterility, amenorrhea, dy.smenorrhea, mcnorrhagiii, and genital hjTio- 
plasia and the menopause. 

In some cases of irregular glandular hyperplasia, vitamin E has yielded favorable 
results. 

The author points out the relationship hetween vit.-imin 13 and the se.v hornionc.«, 
particularly progestin, lie also emphasizes the jiossiblc bonetieinl ctTect of vitamin 
E in the treatment of some neurologic disorders. 

.T. lb GliKK.N'Hini,. 

Collins, Conrad G., Weed, John C., and Collins, Jason H.: The Treatment of 
Spontaneous, Threatened, or Habitual Abortion, Surg., Gynee. & Ob.st. 70: 7S3, 
1940. 

Wheat germ oil therapy forms a valuable b:isis for the treatment of .spontaneous 
and/or habitual abortion. 

Wheat germ oil therapy should be fortified by the adiiiinisf ration of progestin 
and/or thyroid extract wlien necessary. 

The fear of delivering a malformed fetus in cases in which spontaneous or habitual 
abortion has been succe.ssfully combatted is over-emphasized. 

All efforts sliould be made to control spontanooms abortion or habitual abortion 
b3- the use of all known remedies whieli have been proved of value. 

The results in 3(5 patients so treated wore presented to substantiate these views. 

M'ji.li.vm C, Hensjck. 

Anwandter, K.: Metrorrhagia Probably Due to Avitaminosis, Bol. Soc. chileiia do 
obst. y ginec. 5: 3, 1939. 

The author reports the similar cases of two women aged 28 and 2o years, 
respectivelj', both witli postabortive bleeding due to retained decidua after light 
curettage. A few days after the second curettage each patient had profuse 
metrorrhagia. Calcium chloride, auto-hemotherapj-, vasoconstrictors, and other 
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therapy was tried without success. Hemorrhage in each case ceased shortly after an 
injection of vitamin C. In the discussion, the lack of controlled studies to establish 
the fact of a hypovitaniinosis was pointed out. It was also claimed that vitamin 
C was eifective in controlling melena neonatorum. 

E. J. IVeissmak. 

Jeffcoate, T. N. A.: Missed Abortion and Missed Labour, Lancet 238: 1045, 1940. 

Intrauterine death of the products of conception is followed by a decrease in 
the amount of estrogen in the blood stream. Administration of estrogens to patients 
w'ith missed abortion and missed labor so increases the sensitivity of the uterus 
that its evacuation is usually promoted. The method of induction described here 
was successful in 48 out of 55 consecutive cases. Expulsion of the products of con- 
ception was free from complications, such as uterine hemorrhage and infection. 

Fourteen cases were treated with estrone or estrone benzoate, 30 with extradiol 
bonzoate, and 11 with stilbestrol. The following technique is suggested: Estradiol 
benzoate is given intramuscularly in a dose of 2 mg. every eight hours for seven or 
eight days. If abortion has not taken place by the fifth day, 10 gr. of quinine hydro- 
chloride are given each hour for three doses and followed by four injections of 0.5 
c.c. of posterior pituitary extract at intervals of an hour. This treatment is repeated 
on the eighth day if the products of conception still remain in the, uterus. \Vlien 
stilbestrol is used instead of estradiol benzoate, 2 mg. are given by mouth thrice 
daily, or 1 mg. every four hours, for seven or eight days. The quinine and pituitary 
extract are also given when required on the fifth and eighth days. 

Induction of labor was successful in 28 of 29 patients beyond twenty-eight weeks 
of pregnancy, and in only 9 cases were accessory uterine stimulants necessary. It 
was successful in 20 to 26 eases before twenty-eight weeks, but quinine and/or 
pituitary extract was used in 11. 

Carl P. Huber. 

Opazo, Victor: Postabortive Metastatic Panophthalmitis, Bob Soc. chilena de 

obst. y ginec. 4: 199, 1939. 

A 40-year-old multipara, 3-months pregnant, took quinine and aborted. Severe 
hemorrhage followed and a curettage was performed. The following day she pre- 
sented general signs of infection, and that same afternoon she suddenly lost her 
vision. On examination the right eye appeared swollen but was painless. The 
vitreous soon became purulent. There was intense edema of the upper eyelid. 

Treatment consisted of sulfanilamide, uterine toni.’.s, and vaginal douches. The 
eye was enucleated with subsequent recovery of the patient. No mention is made 
of recovery of vision in the opposite eye. Discussing various theories of the etiology 
of the ophthalmitis, the author concludes that the most important thing is the 
differentiation from gonococcal conjunctivitis. Absence of the Neisserian organism, 
absence of purulent conjunctivitis and pus in the anterior chamber or vitreous along 
with protrusion of the globe and limitation of its mobility are the essential diagnostic 
points. 

K. 3. IVeissmanx. 

Yero Bou, E., and De La Vega, A. M.: Treatment of Septic Abortion, Ec\-. 
cubana de obst. y ginec. 1; 117, 1939, 

The authors reviewed 415 cases of incomplete abortion on their service. Curet- 
tage was practiced in 285 cases; 34 did not go on to complete abortion and medical 
treatment alone was given the remaining 96 cases. Of those curetted, 42.5 per 
cent were febrile on admission. Comparing immediate to deferred curettage, the 
authors found no complications if the operation was done on an afebrile patient. 
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In a special ward .'!7 infected eases were studied. Twenty-two improved without 
intervention. Sulfanilamide, ergotamino tartrate and f'eneral supportive measure.s 
were employed. Of the remainder, 2 had immeiiiate eurettaf'c for acute hemorrhage 
and l.'i were curetted after an average of .'! afebrile days. All patient.s in this group 
of 37 confessed to chills and high fever at home and many had been eriminally 
aborted. The average stay in the ho.spital was eight day.s. 

11. J. IVeissman. 

Ortiz, N. C.: Considerations In the Treatment of Uterine Perforation, llev. mod. 
latino-am. 25: 270, I'.Otn. 

The percentage of surgical perforations varies Troja 0.5 per cent to 1.5 per cent. 
In the author’s clinic, over 50(1 curettages were performed, with -1 perforations. 
Four case histories are given, one of a fatal case involving several intestinal 
perforations. Ortiz feels that c.vpcctant treatment should bo followed in simple 
perforation in the absence of signs of infection or lesions of the other viscera. All 
others should be .subjected to laparotomy, reserving the vaginal apj>roach for exxep- 
tioual cases. Intestinal lesions should be carefully .searched, even though the patient 
does not appear to be toxic. Whenever possible the uterus is .sutured and ovaries 
are preserved. The fundus is amputated if nece.ssary. Gtingrene of the uterus is the 
author's only indication for f<ital or subtotal hystcre.ctomy in this condition. 

It. ,T. Weissmax, 


OOREESPONDENCE 

To ihc Editor: 

In the January is.suo of the A.MEUtcAX JounxAi, or Ohstetoics aki) Gyn'ECOLOOY, 
there is an article by Drs. Milton Goodfriend and Marie Daniel on the Kapellcr- 
Adler test in the diagnosis of pregnancy. They state that the American literature 
in the past decade contains little reference to this test, 

I wish to call attention to the fact that the writer together with Dr. I. B. Oldham, 
,Tr., and Mr. T. J. Dunn published an article in the Oklahoma State 2lcdical Journal, 
Volume 30, Xunibor 0, June, 1937, relative to this test. 

We reported a series of 215 eases, some of whicli were checked with the Fried- 
man test. We arrived at the following conclusion : The specimen should have a 
specific gravity of at least 1.020 but heavier concentration is bettor. Either the test 
is positive or negative; there is no middle ground. There should be some definite 
standard of determination of positive and negative re-sults similar to a Sahli 
colorimeter. The test in our liands has proved to be a fairly accurate one; it is 
easily and rapidly done. However we do not feel tliat this test can- replace the 
Aschheim-Zondek or the Friedman modification. 

We have continued to use this test since the publication of the above-mentioned 
article with approximately the same result as to accuracy. 

Chaki.es Ed. White, M.D. 

March (5, 1943 

Muskogee, Okla. 



Necrology 


A rthur Walter BINGHAM, obstetrician, gynecologist, and civic 
leader, died at his home in East Orange, New Jersey on May 19, 
1943, at the age of 71. Organized and directed the obstetric department 
of the Orange Memorial Hospital, was past president of the Academy of 
Medicine of Northern New .Jersey, long known for his outstanding 
activities in maternal welfare work in his state. He graduated from 
Cornell University in 1893 and from the College of Physicians and Sur- 
geons of Cohnnbia University in 1896. 

J AMES EWING, one of the world’s foremost authorities on cancer 
and a pioneer in radium treatment of that disease, died in New York 
City, May 16, 1943, at the age of 76. He was professor of oncology at 
the Cornell Medical College, and consulting pathologi.st to various hosi^i- 
tals. He devoted much time to reseai’ch on cancer treatment and to the 
development of the J\Iemorial Hospital in New York, of which he also 
served as director for many years. Author, teacher, scientist, traveller, 
he was the recipient of many honorary degrees. Among his earlier con- 
tributions to the literature were observations and studies on eclampsia, 
especially the effects on the liver. Dr. Ewing was a graduate of Am- 
herst College in 1888 and of the College of Phj'sicians and Surgeons of 
Columbia University in 1891. 


Item 


American Board of Obstetrics and Gynecology, Inc. 

Tlie annual meeting of the Board was held at Pittsb^irgh, Pennsylvania, from 
May 20 to May 25, 1943, at which time one hundred and eight candidates were 
certified. 

A number of changes in Board regulations and requirements were put into effect. 
Several of these changes are designed to broaden the requirements for candidates in 
Service. Examples are tlie allowance of a stipulated amount of credit toward 
special training requirements for men in Service and assigned to general surgical 
positions, special training allowances on a preceptorship basis for men assigned to 
obstetric or g.vnecologic duties in military hospitals and working under the super- 
vision of Diplomates or recognized obstetrician-gj-nccologists, as well as credit to- 
ward the “time in practice” requirement of the Board to be allowed for time in 
Military Service. 

The Board will no longer require a general rotating intcrn.ship. but will now 
accept a one-year intern sendee, although the rotating internship is preferable. 
Such services must be in institutions approved by the Council on Medical Educa- 
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tion and Hospitals of the A. AI. A. Lists of such institutions arc published regularly 
in tlic Educiitioiml Hunibcr of The Journal of the A, Af. A. 

The privilege of reopening aj)plicutiona by ciindidafoa who have been declared 
ineligible has been extended to two years from date of tiling the application, in- 
stead of one year. 

The Board has ruled temporarily to excuse men in Military Service from the sub- 
mission of case records at the stipulated examination times, thereby perjiiitfing tliem 
to proceed without further delay with the Board examinations. This docs not ob- 
ligate the Board, however, to waive the ease record requirement for such candidates. 
Plans have been made to provide similarly for Service nien upon their eventual dis- 
charge from the Armed Forces, and to permit the greater u.“e of operations done 
while in residency or in civilian practice before the Wat. 

The next Part I examination of the Board (written paper and submi.«sion of 
case records; will bo held on Saturday afternoon, February 12, IRJf, at a place 
convenient to the location of the candidate, whether he be in civilian or military life. 
Applications must bo in the Oflice of the Secretary by ICovcmbcr 15, 1913, ninety 
days in advance of tlie examination date. The time and place of the Spring 1941 
(Part II) examination will be announced later. 

Prospective ai>plicants or candidates in Military Service arc urged to obtain from 
the Ofliee of the Secretary, a coj)y of the “Record of Professional A.ssignments for 
Prospective Applicants for Certification by Specialty Boards” which will be sup- 
plied upon request. This record was compiled by the Advisory Board for Medical 
Specialties and is approved by the ollices of the Surgeons-Gencral, having been 
recommended to the Services in a circular letter, 2Co. 70, from the IVar Department 
Army Service Forces, and referred to as the Alcdical Oflicers Service Record. These 
will enable prospective applicants and candidates to keep an accurate record of work 
ilone while in Military Service and should bo submitted with the candidate's applica- 
tion, so that the Credentials Committee may have this information available in re- 
viewing the n[)plicalion. 

Applications and BULLETIN.S of detailed information regarding the Board 
requirements will be scut upon request to the Secretary's Office, 3035 Highland 
Building, Pittsburgh, Pennsylvania. 

Examinations 

Applications for the 3911 examinations of the Board are being received at the 
office of the Secretary, Dr. Paul Titus, 1035 Highland Building, Pittsburgh, Penn- 
sylvania. Booklets of information regarding Board requirements and examinations, 
together with application forms, will be sent upon request. 

All applications for the year 1914 must be in the Secretary’s Office not later 
than November 15, 194.3, ninety days in advance of the Part I e.xamination date. 

Candidates are required to take both the Part I and Part II examinations. The 
Part I examination consists of the written paper and the submission of twenty-five 
case history abstracts, and will be conducted on Saturday, February 12, 1944. This 
examination will be arranged so that the candidate may take it at or near his place 
of residence. Upon the successful completion of the Part I examination, candidates 
are eligible for the Part II examination consisting of a pathology and an oral ex- 
amination. This is given at the annual meeting of the Board once each year, the 
time and place of which will be announced later. 

The Office of the Surgeon-General (U. S. Array) has issued instructions that men 
in Service, eligible for Board examinations, be encouraged to apply and that the; 
request orders to “detached duty” for the purpo.se of taking the examinations 
whenever possible. 

Paul Titus, M.D. 

Secretary. 



ROSTER OP AMERICAN OBSTETRICAL AND 
GYNECOLOGICAL SOCIETIES* 

(Appears in January, April, July, October) 

American Gynecological Society. President, George W. Kosmak, New York, N. Y. 
Secretary, H. C. Taylor, Jr., 830 Park Are., New York, N. Y. Annual meet- 
ing cancelled. 

American Association of Obstetricians, • Gynecologists and Abdominal Surgeons. 
President, W. E. Cooke, Galveston, Texas. Secretary, James E.'Bloss, 418 
lltli Street, Huntington, W. Va. Annual meeting, September, 1943, Hot 
Springs, Va. 

Central Association of Obstetricians and Gynecologists. President, John H. Moore, 
Grand Porks, N. D. Secretary-Treasurer, W. P. Mengert, Iowa City, Iowa. 
Annual meeting cancelled. 

South Atlantic Association of Obstetricians and Gynecologists. President, Oren 
Moore, Charlotte, N. C. Secretary, T. J. lYilliams, University, Va. Annual 
meeting cancelled. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, L. E. Phaneuf. 
Secretary, Philip P. IVilliams, 2206 Locust St., Philadelphia, Pa. Annual 
meeting cancelled. 

New York Obstetrical Society. President, W. T. Kennedy. Secretary, P. G. 
Douglas, 530 East 70th St., New York City. Second Tue.sday, from October 
to May, Yale Club. 

Obstetrical Society of Philadelphia. President, Catharine Macfarlane. Secretary, 
James P. Lewis, 3815 Chestnut St., Philadelphia, Pa. Pirst Thursda}', from 
October to May. 

Chicago Gynecological Society. ' President, Edward Allen. Secretary, Eugene A. 
Edwards, 104 S. Michigan Ave., Clucago, 111. Third Friday, from October to 
June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. President, Samuel Lubin. Secretary, John J. 
Madden, 362 Washington, Ave., Brooklyn N. Y. First Friday, from October to 
May, Kings County Medical Society, 1313 Bedford Avenue, Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. President, Law’rence Warton. 
Secretary-Treasurer, John W. Haws, 9 East Chase St., Baltimore, Md. Meets 
quarterly at Maryland Chirurgical Faculty Building. 

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll J. 

Pairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegbum Building, Louisville, Ky. Fourth Monday, 
from September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Howard Steams. 
Secretary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. President, J. L. Gilmore. Secre- 
tary, Joseph A. Ilepp, 121 University Place, Pittsburgh, Pa. Pirst Monday of 
October, December, February, April, and June. 

Obstetrical Society of Boston. President, Thos. Almy, Fall Kiver, hlass. Secretary, 
Paul A. Younge, 101 Bay State Road, Boston, l>Iass. Third Tuesday, October 
to April, Harvard Club. 

New England Obstetrical and Gynecological Society. President, Frank A, Pember- 
ton. Secretary, A. F. G. Egelow, .31 Maple Street, Springfield, Mass. Meeting.® 
lield in May and December. 

, 'Changes, omissions, and corrections should be addressed to the Editor of Uie 
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Pacific Coast Obstetrical and Gynecological Society. J’rcxidcnt, T. Floyd Boll. 
Secretary-Treasurer, Williiun Beiibow Tliompsoii, C253 Hollywood Boulevard, 
Los Angelos, Calif. NexI iiiceling undecided, |»roli!ibly San Framd.soo, Calif., 
November 5-(i, lOl.'l. 

Washington Gynecological Sooioty. 1‘residcnt, John Warner. Secretary, L, L. 
Cockorillc, 000 17tli Street, N. W., Wn.shingtoii, D. C. Fourth Saturday, 
October to May. 

New Orleans Obstetrical and Gynecological Society. President, E. L. Zander. Sec- 
retary, Eugene Countiss, 921 Canal St., New Orleans, La. Meetings hold every 
other month. 

St, Louis Gynecological Society. President, S. A. Weintraub. Secretary, Joseph A. 
Hardy, Jr., 4952 Maryland Avc., St, Louis, Mo, Second Thursday, October, 
December, February, and April. 

San Francisco Gynecological Society. President, T. Uenshaw Kelly. Secretary, E. 
Glenn Craig, 490 Post Street, San Francisco, Calif. Begulnr meetings held 
second Friday in month. University Club, San Franei.sco, or Claremont Country 
Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. President, Boy Grogan. 
Secretary, .T. Melvcr, 714 Medical Arts Building, Dallas, Te.vas. 

Michigan Society of Obstetricians and Gynecologists (formerly the Detroit 
Obsletricul and Gynecological Society). President, Norman F. Miller. Secre- 
tary, Harold C. Alack, 955 Fischer Bldg., Detroit, Mich. Meeting first Tues- 
day of each monlli from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. President, Edward C. Huglies. Secretary, 
Nathan N. Colien, 713 East Genc.scc St., Syracuse, N. V. Meets second 
Tuesday of September, November, January, March, and May. 

Alabama Association of Obstetricians and Gynecologists. F resident, J. AL Weldon, 
Ar()l)ilc, Ala. Secretary, .T. F. Williams, Ala. 

San Antonio Obstetric Society. I'rcsidcnt, I. T. Cutter. Secretary, S. Foster Moore, 
.Ir., San Anlouio, Texas.. Ateotings hold first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society, President, Glen N. Botten. Secretary, K. Philip 
Smith, 1305 Fourth Avoiiiie. Afeetings third Wednesday. 

Denver Obstetrical and Gynecological Society. Secretary, Emmett A. Alechlcr, 1612 
Tremout St., Denver, Colo. 

Wisconsin Society of Obstetrics and Gynecology. President, Boland S. Cron. 
Secretary, Bobert E. AIcDonald, 425 E. Wisconsin Ave., Alilwaukee, Wis. 
Afeetings held in Alay and October. 

San Diego Gynecological Society. President, Geo. D. HulT. Secretary, Frank 
Bussell, 23.3 A Street, San Diego, Cal. Alectings liold on the last Wednes- 
day of each mouth. 

North Dakota Society of Obstetrics and Gynecology. President, John D. Graham, 
Devil ’.s Lake. Secretary, G. AVilson Hunter, S07 Broadway, Fargo, N. D. 

Virginia Obstetrical and Gynecological Society. Prcsidciit, H. C. Spalding. Sec- 
retary, W. C. AVinii, SIC AVe.st Franklin St., Bichmond, Va. Next meeting, 
October 26, 1943, Eoanoke, Va. 
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Original Communications 

EXCRETION OF ESTROGEN AND GONADOTROPIN IN 
LATE PREGNANCY-t 

With Especial Reference to the Toxemias of Pregnancy and 
to Quantitative Methods 

Ruth M. ^YATT.s, Ph.D., and Fred L. Adair, Chicago, III. 
(From the Beimri merit of Ohstetrics and Gynecology, The University of Chicago and 
The Chicago Lying-in Eospilal) 

T he etiology of the toxemias of pregnancy, especially pre-eclampsia 
and eclampsia, has remained obscure. Among the recent theories to 
be advanced have been those conceiming the role of sex hormones. From 
extensive and detailed studies Smith and Smith^'*® have concluded that 
the excretion of estrogen is low and that of gonadotropin high in pre- 
eclampsia and eclampsia and that “The close correlation between the 
clinical and hormonal findings and the fact that both abnormalities raaj' 
be alleviated by estrogen and progestin administration (even though onl.y 
temporarily in the severe pre-eclamptics) has led us to the conclusion that 
the clinical manifestations of pre-eclampsia arc the direct result of a 
changed metabolism of sex steroids involving a greatly increased rate 
of destruction and accountable to e.strogen and progestin deficiency.”’^ 
On the oilier hand Taylor and Scadron’® (1939) have concluded con- 
cerning the estrogens and gonadotropins that “the significance of these 
hormone differences between normal and toxemic patients is still a 
matter of theoiy,” “that there was evidence of a frequent but not in- 
variable lowei'ing of the estrogen values in the toxemic cases and of an 

•This work has boon Cono rinilcr a Brant from the UouBlas Smith Kounilation for 
Medical Research of The Univcr.sity of ChlcaEO. 

tRcad. In part, at .a niectliiB of the Chic-aco GynecoloBtcnl Socielv. Februarv R). 

tats. 


Noti'.; The Edilor-s accept no responsilnlity for tlic views and statements of 
authors as published in their “Original Comiuun'ic.ations. ' ’ 
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elevation of prolan values in a few cases only,” and that “the hormone 
changes observed in the toxemic patients arc perhaps associated vith 
the cause of toxemia but may simply be the result of disturbed kidney, 
liver or placental physiology.” In general, our preliminary notc’^ and 
the reports of other workers coiToboratc the findings of low estrogen 
and high gonadotropin values. Reviews of tiic subject have hcen pub- 
lished by others.^'’ 

This investigation was undertaken in 1934 shortly after the first reports 
of Smith and Smith. " The purpose was to further the study of the 
relationship of hormones (csti'ogens and gonadotropins) to the to.xemias 
of late pregnancy (1) by a rigid clinical classification of the material, (2) 
bj’- pharmacologic assay of the hormones, and (3) by a statistical inter- 
pretation of the laboratory findings. At the time this work was begun 
phai’macologic assay on blood was impos.siblo for toxemic patients be- 
cause of the large amount of blood required for such an assay. There- 
fore, the problem was undertaken from the standpoint of the excretions 
of estrogens and gonadotropins. Wc I’calize the limitation of such an 
approach to the problem without the study of blood values and also the 
desirability of fractionation of the estrogens. 

The classification used was that of the American Committee on 
Maternal Welfare d® 

Group A. Di.«oa.‘!c not pocuJi.'ir to pregnancy 
I. Hypertensive iliscasc 
II. Penal disease 

Group B. Disease dependent on or peculiar to pregnancy 
I. Pre-eclampsia 
II. Eclampsia 

Because of the small number of cases Group A representing coexisting 
conditions was not subdivided in this study. Particular emphasis has 
been placed on the final diagnosis after postpartum obsenmtion in all 
cases. 

Since, in 1935, quantitative methods of extraction of both estrogens 
and gonadotropins and their quantitative assay were in early stages of 
investigation considerable attention was given to the development of 
these procedures and the methods then adopted have been used through- 
out this study (1935-1940). Since the graded dose procedure comnionlj^ 
used for ‘ ‘ quantitative ’ ’ assay i-esults in great discrepancy due to failure 
to split dosages with less than a 50 to 100 per cent or more variation, 
standard dose-effect curves were prepared for both substances. This 
obviated difficulties in splitting dosages and minimized the error due to 
biologic variations observed when small numbers of animals are used for 
biologic assays. Methods of exti’actions of both estrogens and gonado- 
tropins were studied. 

Even with pharmacologic assays variations in the amounts of hormone 
excreted are great not only between different patients but also between 
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different specimens of the same patient. There is also extreme over- 
lapping of the individual values in the different classifications of patients. 
Thus it becomes verj^ difficult unless a value is extreme to allocate it to a 
certain clinical group (Figs. 3 and 4). With such data averages often 
give erroneous and distorted results. Consequently, we have subjected 
our data to statistical analj^sis to test whether or not the differences 
observed in the mean values of the excretions of these hormones by the 
various groups are significant. 

Casual inspection of our data suggested that there might be a relation 
between the amounts of estrogen and gonadotropin excreted by each 
patient, that is, a patient excreting a large amount of estrogen also 
tended to excrete a large amount of gonadotropin. To test this we have 
calculated the estrogen to gonadotropin ratio which is an arbitrary value 
dependent upon the units we have used but which seems to be a better 
index of hormone balance in individual cases than the twenty-four-hour 
excretion value of either estrogen or gonadotropin (Pigs. 3 and 4). 

In the course of the investigation the hormone excretions in other 
pathologic conditions of pregnancy have been studied. 

Part I. Experimental Methods 

1, Extraction of Estrogens and Gonadotropins Froji 
Pregnancy Urine 

Estrogens . — After testing various procedures for the extraction and 
assay of estrogens from pregnancy urine, a method employing oil ex- 
tracts was adopted. This metliod seemed advisable because of the well- 
known advantages of tlie administration of estrogens in oil and because 
the low excretion of estrogens by toxemic patients made concentration 
desirable. Various methods of hydrolysis of the urine were studied, in 
which both the acid concentration and period of hydrolysis were altered. 
The completeness of the extraction was also tested. Prolonged heating 
was employed to destroy androgens as well as to aid hydrolysis of con- 
jugated estrogens. The estrogen was extracted with benzene for ten 
hours in a continuous extractor of the type designed by Gallagher, Koch 
and Dorfman,'"' and holding a 200 to 300 e.c. specimen. A calculated 
amount of olive oil was added to the benzene extract and the benzene re- 
moved in vacuo. We realize the advantages of the separation of various 
estrogens, but in order to keep the methods uniform throughout the 
study and to prevent loss of activity, no attempt was made to fractionate 
the estrogens or purify the extracts. 

Gonadoii-opins . — In order to preserve the gonadotropins in the preg- 
nancy urine until a pharmacologic assay could be made, the following 
method was adopted for use in this study: 

A portion of the twenty-four-hour refrigerated specimen of pregnancy 
urine was acidified with eoncentrated HCl to pH 5.5 (nitJ-azine). Teii 
samples of 2 to 5 e.c. each wore put into conical centrifuge tubes contain- 
ing 5 volumes of 95 per cent ethyl alcohol (Zondek alcohol precipitation 
method). These tubes were stoppered and placed in the refrigerator 
overnight. They were centrifugated and tiie supernatant fluid discarded. 
The precipitate containing tlie gonadotropin was triturated with 95 per 
cent ethyl alcohol without removal from the tube, centrifuumted and the 
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washing discarded. Tliis procedure wa.s repealed witli anliydrou.s ether. 
The dry precipitate was stored in the tu])c in the refrigerator. AYhen 
needed, individual preparations were triturated with the desired amount 
of water, centrifugated and the supernatant .solution u.sed for a.s.sny. 

The reliability of tliis method of e.xtraetion is illustrated by a compara- 
tive assay of the e.xtraet and diluted urine. Two groups of 25 paired 
litter mate male rats (twenty-one days old) were used. In one group 
all the rats received a total do.se of 0.03 e.e. pregnancy urine and in the 
other the extract cciuivalent to the .same amount of urine. Both groups 
were injected 3 limes daily for three da.vs and aulopsied at ninety-six 
hours. In the first grouji on urine, 45.5 per cent gave a jiositive response 
and 54.5 per cent gave a jiositive resjion.se on the extract. According to 
the assay method described below, this gives values of 31.7 and 35.3 R.U. 
per c.e., resjiecf ively, or an agreement of 90 per cent by the two methods. 
Additional assays using extracts gave values of 34.8 and 33.3 R.U. per 
c.e. These data were confirmed by other similar tc.sls. 

2. Assay of Estrogkn.s and G'OxNadotrofi.ns 

Estrogens . — The estrogens were a.s.sayed according to the dose-effect 
curve method jirojioscd by Coward and Burn,’” D ’Amour and Ous- 
tavson,-”’ and other workers. This consists of jirejiaring a curve from 
the percentage re.sjionso on varying do.ses of estrogen and converting it 
into a dose-effect curve in wliieli the amount of estrogen giving a 50 per 
cent response is considered as 1 R.U. Such a curve was e.stablished for 
our colony using 53 ovariectomized adult Wistar rats. All injections 
were made in olive oil. Later another curve Avas prcjiarcd using.crystal- 
line estrone .standardized again.st International Standard Estrone.® 
The two curves were essentially the same and agreed well with those of 
other workers. However, the A'alue of the rat unit differed as antici- 
pated; 1 R.U. was equal to 29 I.U. of estrone Avhich agrees in magnitude 
Avith Hain and Rob.son-- (33 I.U.), AA’ith Taylor and Scadron’"’ (35 I.U.) 
but not Avith Smith and Smith” (5 I.U.), Burn and Eljihiek-^ (10 I.U.), 
or D’Amour and Custav.soir’ (13 I.U.). Becau.se the emwes AA’cre to be 
used for routine a.ssay purpo.se.s the general procedure in preparation 
AA'as designed to meet a routine mol hod and differed someAvhal from 
those previously described by others: 

Ovariectomized adult Wistar rats AA’ere used for the assay. Vaginal 
smears Avere made for tAVO A\xeks pi-ior to ojieralion and any rats sIioav- 
ing abnormal cycles Avere discarded. Ten days folloAving the ojieratioii 
the rats Avere smeared for fiA-e days and then giA’en an “excess dose” of 
estrogen (a dose high enough to give full eornification in 100 per cent 
of the rats) . No selection A\ms made for sensitivity of the rats to estrogen. 
Injections AA'ere made .subcutaneously; all extracts Averc made in oliAm 
oil. The smears Avere read at forty-eight hoiu's. A positive response 
Avas taken as a smear Avith a predominance of cornified epithelial cells. 
After a positive response the rat AAms not injected for tAVO Aveeks. After 
a negative response the rat AAms used the folloAving Aveek. If negative 
again it Aims giAxn an “excess dose” of estrogen. Consequently, no 
point on the curve Avas determined on a single day. This procedure 
Avas used in both the preparation of the curve and the assays. The 
curve Avas prepared by approximatelA’- half of the rats being given ascend- 
ing and half descending doses of estrogen. In the crystalline estrone 
curve there Avere 98 rats on each of the 20, 30, 40 I.U. dose and /u 
additional on the 20 I.U. point and 4 more at the 40 I.U. point. 

•This material was supplied by the Abbott Laboratories. Nortii Cliicago, Illinois. 
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For assaj’’ purposes 4 to 10 rats were injected with graded doses of 
the unknown extract to ascertain the approximate value of one rat unit 
and the dose falling on the portion of the curve showing maximal sensi- 
tivity. At the dose thus determined groups of five ovariectomized rats 
were injected on each of four (or five) different days. The number of 
positive responses Avas totaled and the amount of estrogen equivalent to 
this percentage response Avas determined from the cuva'c; from this the 
tAventy-four-hour value Avas calculated in terms of equiAmlents of intei-- 
natioual units of crystalline estrone. Injecting small groups of rats on 
four or more daj's rather than the total number on one day seemed to 
minimize the error due to biologic Amriation commonly observed Avhen 
duplicate assays are performed on different days. In future Avork this 
valuation could be minimized by parallel assay of standard estrogen, as 
recommended by Hoskins, Coffman, Koch and Kenyon,-' and Burn.-® 
Gonadotropins . — At the time this inAmstigation Ai-as started neither a 
standard unit nor standard chorionic gonadotropin AA'as available. Con- 
sequently, the values reported here unfortunately appear in biologic 
units of an arbitrary standard chosen by us. 

Considerable time Avas spent in comparison of various methods of 
assay using ovary and seminal vesicle Aveight response, and the blood 
point response in the ovary of immature rats. The response of either 
the ovary or the seminal vesicle is sensitive to small doses of chorionic 
gonadotropin only over a very small range in the region of the minimal 
dose. Furthermore, tlie AA^eight response of the seminal vesicle depends 
upon a general deA'elopment of the organ Avhile that of the ovary de- 
pends upon the formation of both follicles and corpora lutea and is also 
less sensitive. In fact, Aveights less than those of the control group 
are often obtained AA'ith minimal doses as observed also by Heller, Lau- 
son, and Sevringhaus-® Avilh rat pituitary extracts and Cartland and 
Nelson-' AAnth pregnant mares’ serum, by Gaensbauer and Bradbury-* 
AA’ith commercial preparations and Sealey and Sondern-® AA’ith “Interna- 
tional Standard” gonadotropin. The blood point and corpus luteum 
response is often difficult to ascertain on loAV dosage AA'ithout histologic 
examination, AA’hich becomes laborious for large numbers of assays. 

A typical comparative experiment is sIioaaui in Fig. 1. j\Iale and female 
rats strictly tAventy-onc days old and from 55 litters Avere treated Avith 
pregnancy urine at total dosage Ica’cIs of 0.025, 0.05, 0.1, 0.2, 0.3, and 
0.5 c.c. There AA'ere 25 males and 25 females on each point on the curve. 
In general from each litter used, one male and one female aa'ci’c placed on 
each of three points and one in each control group. The injections AA-ere 
made subcutaneously tAvice daily for three days and the rats sacrificed 
at ninety-six hours. The ovaries and seminal vesicles® AA-ere Aveighed on 
a Hartmann-Braun microtonsion balance and the blood ]ioint response in 
the ovaries noted. The value of a posith-c AA-cight response in the OA-arics 
and in the seminal vesicle AA-as arbitrarily set as a A’alue aa-IucIi exceeded 
tile mean A\-eight of these organs in the control groups by more than 
tAvice the standard deviation in these groups, a A-aluo AA-hich might be 
anticipated to be exceeded about one time in 44 in the Aintreatcd control 
group. The response of the S. Y. to gonadotropin is shoAA-n by Curve A, 
of the ovarian Aveight by Cuva-c B and of the blood point i'e.sponse by 
Curve C. At levels of 0.025, 0.05, 0.1. 0.2, 0.3, 0.5 c.c., the percentages 
of the positive responses of the seminal vesicles Avere 72, 100, 100, 300, 

•In (li.'Jisi'oUnR the .“oniltnil ve.<!lcU*, the adherent leirt of the coaRnlatInir Klan<l 
was IncUuit'd. 
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and 100, respeclively, of the ovarian weiphts 8, 8, 52, 56, 64, 75 per 
cent, respectively, and of the blood points 0, 72, 84, 52, 64, 56 per cent, 
respectively. 

It is noted that at a total dose of 0.1 e.c. of prcpnancy urine that the 
blood point resjionse was 84 per cent, the ovarian weight response 52 
per cent, and the .seminal vesicle ro.sponsc 100 per cent. At ti e region 
of minimal dose and of maximal .sensitivity tlie blood point re.sponse 
and seminal vesicle weight rcspon.se arc parailcl. The region of maximal 
response to changes in dosage is at a very low level. Furthermore the 
percentage value is influenced le.ss by an extreme value than the mean 
weight of the entire group would be. From this and similar experiments 
the seminal vesicle response was selected for our a.ssay purposes. The 
reliability of the seminal vesicle weight response for a.ssay of chorionic 


QUANTITATIVE RESPONSE OF OVARIES AND 
SEMINAL VESICLES TO GONADOTROPIN 



Fie. 1. 

gonadotropin has been shown by Deansley,^” Korenchevsky, Dennison, 
and Simpson,^^ D ’Amour and D ’Amour, Bischotf^- and Sealey and 
Sondeni.^” It also meets the requirements of the League of Nations 
Health Organizations’*^ for comparison of the International Standard of 
chorionic gonadotropin. 
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A study was made of the elfeet of the variation in the spread of the 
injection and the results are in agreement Avith other workers. _ Two 
groups of 20 litter mate male rats (twenty-one days old) were injected 
simultaneously with extracts of pregnancy urine (0.02 c.e. total dose). 
Group 1 received 1 injection subcutaneously daily for three days, and 
Group 2 received 2 injections daily for three days. Both groups were 
sacrificed at ninety-six hours, and the amount of hormone determined by 
the assay curve. Group 1 gave 50 per cent positive responses, and Group 
2, 65 per cent, corresponding, respectively, to 50 R.U. and 60 R.U. c.e. 
Thus in this experiment the value ivlien only three injections were given 
was 16.7 per cent below that when six injections were given. 

For assay purposes a dose-ef£eet curve was constructed from a com- 
posite specimen of pregnancy urine. Rats from 47 litters of twenty-one- 
day-old rats were used. In general one litter mate was placed on each 
of two or three different dosages and one saved for a control. The posi- 
tive response was taken as the weight exceeding the mean by twice the 
standard deviation of the control group of 30 rats. Tliere were 20 rats 
at 0.025, 38 each at 0.05, 0.0625, and 0.075 c.c., 14 at 0.1 c.e., and 12 at 



0.15 c.c. total dose of pregnancy urine; percentages of positive responses 
were 5, 39.5, oO.O, 73.7, 93.0, and 100, rcsjicctivcly. The dose giving a 
50 per cent response on the curve was considered sis cciuivalcnt to 1 IhU. 
and the dose-effect curve constructed in terms of rat iniits (Fig. 2). 

In assaying by this metiiod, a preliminary test was made on 4 to 10 
rats in order to determine the region of the 50 i)er cent response. At tliis 
dose level, 15 to 25, .strictly 21-day-old, male rats were injected with the 
same dose. Tliis was done using rats from as imuiy different litters as 
possible and injecting on different days. Litter mates from the same 
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litters were reserved for a control Rroiip. Tlie percentage of responses 
in ivhicli tlie seminal vesicle weight exceeded twice the standard deviation 
of the mean of the control fironp was determined. Using tlie a.ssay curve 
in Pig. 2, the amount of hormone in the dose tested was determined and 
from this the excretion per twenty-four hours calculated. The control 
group was compiled monthly. This obviated po.ssililc error due to sea- 
sonal variation in organ weights. 

Such a method was found to be simple and to give reproducible results 
and offers tlie possibility of extrapolating dosage and minimizing the 
error due to biologic variation, as we have cited previously.^'' The ac- 
curacy of the method is illustrated in Table I. In 10 a.ssays in which 
there were more than 10 rats in the a.ssay group, seven of 10 agreed 
within 90 per cent or better. The etreef of the number in the group 
upon the accuracy of the assay was .shown by talcing 14 a.ssays, each with 
20 animals in the group, and subdividing tliem into .smaller groups and 
comparing the resulting values. For example, the group of 20 tests was 
compared with the first 15 tests, and ivith the first and second groups 
of 10 and the two groups of 10 with each other. The results are shown 
in Table II. If only tiic fii'st 15 rats had been u.sed in the a.ssay, 12 
of the 14 assays would have had an agreement of 90 per cent or better, 
9 of 14, 95 per cent or better, and all Avithin 85 jier cent. Had either the 
first group or second group of 10 been u.sed only seven of 14 Avould have 
agreed within 90 per cent. Only one of 14 of the two groups of 10 each 
agreed Avithin 90 per cent. From this it Avas decided to as.say using 
15 to 25 rats for each assay. 


Tabu: I. Quantitatia’k As.saa‘ or Go.VADOTUorix 


NUMBER 

TOTAB DOSE 
I’REO. URINE 
(C.C.) 

NO. 

MAI.ES 

I’EP. CENT 
rOSlTlA'E 

RAT UNITS 

VER CENT 
ARaEE.MENT 



2G-1 

0.010 

12 

25.0 

0.74 

74.0 



0.015 

20 

05.0 

1.20 

80.0 

93 

2C-2 

0.02 

16 

23.0 

0.74 

37.0 



0.03 

10 

50.0 j 

1.00 

33.3 

90 

26-3 


20 

HHIQQIIII 






20 




95 



20 


1.45 


91,97 

26-0 

0.02 


53.3 

1.04 

52.0 



0.02 


63.0 

1.20 

00.0 

87 

26-7 

0.015 

20 

25.0 

0.74 

49.3 



0.020 

16 

56.3 

1.08 

54.0 

91 

30-1 

0.03 

23 

34.8 


28.0 



0.04 

10 

75.0 

1.30 

34.0 

82 

30-2 

0.03 

20 

53.0 

1.06 

KOI 

1 


0.03 

10 

50.0 

1.00 • 


1 94 

35-1 

0.20 

19 

42.1 

0.91 

4.6 



0.30 

13 

69.2 

1.20 

4.2 

91 

36-2 

0.04 

16 

75.0 

1.36 

34.0 



0.05 

16 

81.3 

1.47 

29.4 

86 

47-1 

0.15 

16 

1 37.5 

0.87 

■IQn 



0.20 

16 

08.8 

1.25 


92 


Part II. Excretion of Estrogens and Gonadotropins in Normal 
Pregnancy and in Toxemias of Pregnancy 

The estrogen and gonadotropin exei'etion lias been stiidied in 57 cases 
during late pregnancy (aA^erage 35 Aveeks) and a statistical study of the 
comparison of the excretion in normal pregnancy and toxemias has been 
made.. .... . - . 
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Table II. Effect op Nuaiber of Test Animaes ox Accur-acy op Qdaxtitative_ 

Assay op Gonadotropin 


P.D. 

number 

TOTAL 
BOSE P.U. 
(C.C.) 

NO. 

MALES 

PER 

CENT 

RAT UNITS 

PER CENT AGREEMENT BETWEEN 
GROUPS 

POSI- 

TIVE 

PER 

DOSE 

PER 

C.C. 

20:15 

20:10 



15-1 

0.05 

20 

75.0 

■K» 


98 

83 

81 

67 



15 

73.3 


KsTsItS 







10 

60,0 


KklB 







10 

90.0 

EE9 

33.6 1 





26-1 


20 

Ksn 

1.20 


98 

94 

95 

89 


■ill 

15 


1.22 

81.3 







10 

60.0 

1.13 

73.3 






■■ 

10 

70.0 

1.27 

84.6 





26-3 

0,015 

20 

KiffiS 


52.7 

85 

85 

89 

75 



15 

B Ijns 

BIKdM 

44.7 




* 



10 

B IMS 


44.7 







10 

KsS 

0.89 ] 

59.3 





20-3 

0.02 

20 

50.0 



96 


79 

62 



15 

46.7 









10 

30.0 

0.79 

39.5 







10 

70.0 

1.27 

63.5 





26-3 

0.03 

mm 


1.45 

48.3 

92 

88 

100 

88 



15 

73.3 

1.33 

44.3 







10 

70.0 

1.27 

42.3 







10 

80,0 

1.45 

48.3 





26-6 

0.02 

20 

65.0 


60.0 

98 

83 

S 3 

09 



15 

66.7 

■IhS 

61.0 







10 

50.0 

■Bm 

50.0 







10 

80.0 

1.45 

72.5 





26-7 

0.015 

Mm 

BiiGa 

0.74 

49.3 

97 

94 

91 

S 5 





0.70 

•50.7 







■ fl 

30.0 

0.79 

52.7 







10 

20.0 

0.07 

44.7 





27-2 

0.16 



1.13 

7.1 

93 

100 

100 

100 



15 

00.7 

1.22 

7.0 







10 


1.13 

7.1 







10 

60.0 

1.13 

7.1 





29-1 

0.2 

20 


1.13 

5.7 

MM 

79 

78 

02 



15 


1.13 

5.7 







10 


0.89 

4.3 







10 

so.o 

1.45 

7.3 

^9 




29-2 

0.2 

20 

75.0 

1.36 

0.8 

100 

94 

93 

SS 



15 

75.0 

1.36 

0.8 







10 

70.0 

1.27 

0.4 








80.0 

1.43 

7.3 





32-1 

0.2 

^^5 

75.0 

1.36 

6.8 

99 

IflRBI 

84 

78 





n »»•» 
i •*»0 

6.7 


^B9fl 





M3m 

so.o 

1.45 

7.3 







10 

00.0 

1.1.'! 

0.7 


Bi 




0.1 

20 

45.0 

0.94 

9.4 

98 


84 

70 



1.5 

41 i.V 

0.96 

9.6 


■■ 






60.0 

1.13 

11.3 






Si! 

HSl 

30.0 

0.79 

7.9 


^9 



43-1 


20 


mBm 

77,5 


512 

94 

80 



15 

K39 

1.7 S 

89. 0 

^Bl^l 






10 

90.0 

1.6,S 

84.0 






.miiiiii 

10 

80.0 

1.45 

72.5 





52-1 

0.02 

20 

45.0 

0.94 

47.0 

90 

95 

94 

89 



15 


1.04 

52.0 







10 

l■Bn] 

0. S 9 

44.5 







10 


1.00 

50.0 
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- In this study, 43 cases liad determinations of both estrogens and 
gonadotropins and 14 liad only estrogen determinations, "^lenever 
possible two consecutive twenty-four-hour .specimens were obtained. In 
general each specimen was assayed seiiarately but occasionally the two 
speeimens were pooled before assay. Two extracts were made for each 
specimen and 20 rats were used for each pliarmaeologie a.s.say. Thus a 
two-day assay value for estrogen is the result of the use of approxi- 
mately 90 rats. It was not always po.ssible to determine gonadotropin on 
both specimens. Wlien both a.s.says wore made on both specimens the 
values used in the statistical .study were the averages of the two days; 
when gonadotropin was not determined on the second specimen the 
estrogen determination on the second day was omitted. This procedure 
was followed because of its bearing on the estrogen-gonadotropin ratio 
discussed later. The twenty-four-hour urine volumes were calculated 
for the eclamptic patients. The unabridged data are shown in Table III. 

1 . Classipication 

Group A. — This group cori-esponds to the group A of the classification 
of the American Committee on Jlaternal Welfare" and consists of 14 
patients with hypertensive and renal disease in whom the disea.se was not 
peculiar to pregnancy but aggraA-ated by it. It Avas not .subdiA'ided into 
Group I and II. Table IV. The A\'eek of pregnancy ranged from 31 to 
40 (average, 35.1 Aveeks). 

Group B. — This group corresponds to Grou]) B of the classification 
of the American Committee and consists of toxemic patients in AA'hom 
the disease Avas dependent upon pregnancy or peculiar to it. Group BI 
consists of 13 preeclamptic iiatients; the Aveck of pregnancy ranged from 
29 to 38 (average 34.3 Avecks), and Group BII of Aa'C eclamptic patients 
ranging from twentA'-nine to forlA--four Aveeks of jircgnaney (aA’crage 
38.2Aveeks) (Table IV). 

Group C . — This group comsists of 11 patients hospitalized pending 
cesarean section or because of mild cardiac disease. This group AA'as iised 
as a control group (Table IV). This group ranged from tAA'enty-eight 
to forty Aveeks of pregnancy {average, 34.9 Aveeks). 

2. Excretion of Estrogen 

The excretion of estrogen varied greatly in each group of patients. 
Although there Avas in general a Ioav excretion in the jire-eclamptic and 
eclamptic patients, the OA’erlapping of A'alues made it difficult, unless a 
A'alue Avas extreme, definitely to assign it to any group (Pig. 3). The 
excretion per cubic centimeter is found in Tables III and IV. The 
tAventy-four-hour excretion values expressed in I.U. per tAventy-four 
hours range from 15,150 to 65,150 in the normal group (Group C), from 
6,850 to 78,400 in the hypertensiA-e and renal disease group (Group A), 
from 2,500 to 34,350 in the pi*e-eelamptic group (Group BI), and from 
5,000 to 22,800 in the eclamptic group (Group BII) (Table IV, Pigs. 3, 
4, and 5). The estrogen excretion, I.U. per tAventy-four liours, in 
the various groups expressed as the mean ± S.E. aa^s as folloAA's : Normal 
group, 38,260 ± 5,240; hypertensiA'e and renal disease group, 37,540 ± 
5,770; pre-eelamptie group, 17,620 ± 3,030; eclamptic group, 11,800 ± 
3,670. The loAvered excretion of estrogen in pre-eclampsia and 
eclampsia is in agreement Avith most inA'^esti gators. HoAvever, no 
attempt can be made to compare the quantitative Amlues of various 
Avorkers""' because of the different methods of assay and 

also of extractions employed in different laboratories. 
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Since any extreme value may greatly effect a mean value, it seemed 
advisable to subject these data to statistical analysis in order to determine 
the significances of the differences observed in the excretion in the i arious 
groups. Fisher’s method’"" of testing the significance between two means 
was used. The difference between .the estrogen excretion in the normal 
and the hypertensive and renal disease groups was not significant (P = 
> 0.9), but the differences observed between the normal and the pre- 
eclamptic or combined pre-eclamptic and eclamptic, the normal and 
eclamptic, and the pre-eclamptic and hypertensive renal disease groups 
were significant (P = 0.01). There is less than one chance per 100 

that differences such as observed between the normal and the pre- 
eclamptic group could have Iieen obtained by chance from another group 

ESTROGEN AND GONADOTROPIN IN LATE PREGNANCY 


WMBCR or CASCS 

NORUAL 11 

•• HTPtmtMSJVL 1 

RCRAL OISCASC M 
PRCCCLAMPSIA M 

CCCAUP5IA 3 

^ . O - WEAN VALUE 

• s: • • 




of “normal” palionts and also Ihat Iherc wa.s less Jlian one chance jicr 
200 liiat a mean as low as tliat found in the prc-cclamptic could have, 
been obtained by ebanee in another frroii]) of “normal” jiatienl.s. There 
was a sipinifieant lUfferene.e between the es1ro”cn excretion in the pre- 
eclamptic and hypertensive and renal disease group.s (]’ < 0.01). 
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Tabm; IIT. Exckktiox ok Estiwoexs ani> Oon'ai>oti!oi>in's ix Late Pkeoxaxcy 




VOL' 


E'.STJJOREX.S } 


1 OO.VAPOTKOPIX.S 


SPEC. 

■iVK. 

No. 

riiKP- 

N’O. 

i.r. 

I.U. 

NO. 

i:.u. 


E.-G 

XO. 

TTIEO. 

U.ME 

AUA- 

liATS 

I’EI! 

r.c. 

I’Ki: 

2*i ® 

i:at.s 

vai 

r.f. 

PKR 

o.jo 

RATIO 




Tinxs 





Group A. II pprr! rnsirr tint/ Urnnl Disrnsr 


25-1 

37 

1285 

O 

•10 

01.0 

78,400 

26 


19,500 

4.01 

30-1 

33 

1300 

;; 

00 

.37.0 

48.800 

.39 


.39,800 


30-2 


985 

4} 

.39 

-14.0 

4.3,900 

70 


.3.3,300 


32-1 

31 

2975 

•) 

40 

27.9 

8.3,000 

21 

0.1 

1.8,700 

4.57 

32-2 


1385 

«) 

45 

»»'> i 
.»♦».** 

40,:!00 

20 

9.4 


3.55 

37-1 

37 

1805 


40 

25.0 

4(i.200 

24 

1.7 

.3,100 

14.77 

37-2 


1955 

o 

40 

24.5 

47,900 

20 

3.8 

7,400 

6.50 

39-1 

39 

1200 

o 

40 

21.4 

25,700 

14 

20,0 

31,200 


39-2 


1350 


59 

21.0 

29,200 

19 

20.0 



53-(l A- 2)“ 

37 

2335 


5S 

1.8.0 

4.3,400 

IS 

11.8 

27,400 

1.58 

55- (1 ."i- 2) 

31 

000 

o 

•to 

2.3.1 

1.3,900 

19 

.33.4 


0.69 

50- (1 2) 

34 

475 

o 

•10 

.30.3 

14,400 

20 

23.5 


1.2.0 

03-1 

34 

715 

o 

20 

4.0 

2.900 

IS 

13.1 


0.31 

03-2 


1590 

3 

41 

0.8 

10,800 

20 

12.0 

19,100 

0.57 

05-1 

34 

1900 

o 

40 

20.2 

51,400 

IS 

n.o 

21,(300 

2.38 

05-2 


930 

«) 

00 

25.0 

2.3,800 

.IS 

23.0 

■aimio 

1.11 

78-1 

40 

2075 

n 

40 

11.7 

24,300 

19 


4(3,400 

0.52 

78-2 


1985 

o 

40 

1.3.5 

20,800 

2(1 


.3.5,100 

0.76 

82-1 

37 

1510 

O 

42 

10.2 

24,500 

20 


14,200 

1.72 

82-2 


1400 

2 

43 

1.3..3 

19,400 

16 

14.4 

21,000 

0.92 

83-1 

32 

1930 

2 

40 

10.7 

.32,200 

17 

10.9 

21,000 

1.53 

83-2 


2010 

f? 

40 

11.3 

29,500 

19 


19,100 

1.55 

91-2 

35 

2400 

1 

20 

27.3 

07,200 

12 

H 

10,200 

6.58 

91-3 


1780 

o 

45 

23.3 

41,500 


H 



49-1 

30 

2135 

o 

40 

20.0 

55,500 





49-2 


2905 

4 ) 

40 

18.0 

55,100 





85-1 

20 

250 

<1 

44 

■MBi 

10,800 





85-2 


1800 

o 

40 

17.0 

30,000 





90-2 

35 

1900 

o 

40 

2.3.3 

44, .300 





90-3 


1430 

1 

20 

29.4 

42,000 





93-1 

30 

1285 

9 

40 

29.2 

37,500 





93-2 


1305 

o 

40 

24.8 

33,900 





93-3 


2100 

2 

40 

18.8 

23,700 


■ 



97-1 

34 

070 

2 

40 

12.2 



■ 






Group BI. 

Pre-Eclampsia 





35-1 

30 

Rsni 

4 

58 

3.2 

6,100 

32 

4.4 

8,300 


.35-2 


1900 

2 

35 

4.2 

8,000 





35-3 



2 

33 

3.0 

7,300 





35-4 


2480 

2 

34 

4.1 






30-1 

37 

855 

2 

40 

42.7 

36,500 

19 

26.8 

Wvmm 

1.59 

30-2 


815 

2 

40 

22.9 


32 

31.7 

25,800 1 

mm 


•Parentheses denote that specimens were pooled before assay. 
tEstrogen values are expressed in equivalents of crystalline estrone. 













































WATTS AXD ADAIR: 


ESTROGEN' AXD GONADOTROPIN EXCRETION 195 


Table III— Coxt’d 


SPEC. 

NO. 

WK. 

PKEG. 

24 " 

VOL- 

UME 

estuogensI I 

gonadotropins I 

e:g 

RATIO 

KO. 

PREP- 

ARA- 

TIONS 

NO. 

BATS 

I.U. 

PER 

C.C. 

□ 

NO. 

RATS 

R.U. 

PER 

C.C. 

R.U. 

PER 

24 ° 

40-1 

35 

670 

2 

40 

46.6 

31,200 

15 

34.7 

23,200 

1.35 

40-2 


1055 

2 

40 

39.3 

41,500 





41-1 

29 

685 

2 

40 

9.6 

6,600 

15 

12.8 

8,800 

0.75 

41-2 


1070 

2 

40 

10.9 

11,700 





41-3 


1030 

2 

40 

10.9 

11,000 





40-1 

36 

1600 

2 

40 

9.0 

14,400 

18 

7.0 

11,300 

1.28 

04-1 

33 

1090 

2 

40 

24.1 

26,300 

19 

7.8 

8,500 

3.09 

64-2 


1485 

2 

45 

lS .6 

27,600 

10 

5.4 

1 8,000 

1 3.44 

66-1 

29 

1530 

3 

45 

7.3 

11,200 

17 

21.3 

29,600 

0.34 

66-2 


1660 

2 

40 

7.1 

11,800 

18 

21.8 

36.200 

0.33 

67-1 

31 

1515 

2 

40 

6.2 

9,400 

18 

10.1 

15,300 

O.Gl 

67-2 


2450 

3 

60 

8.2 

i 20,100 


12.7 

31,100 

0.65 

72-1 

38 

925 

2 

40 


35,200 


19.2 

17,800 

1.98 

72-2 


720 

2 

40 

34.9 

25,100 

■9 

28.2 

20,300 

1.24 

77-1 

36 

2100 

2 

40 

8.6 

18,100 

11 

1 21.2 , 

44,500 

0.41 

77-2 


4250 

2 

39 

11.9 

50,600 

20 

13.3 

50,500 j 

0.89 

89-2 

36 

575 

3 

45 

4.3 

2,500 

20 

77.5 

44,600 

0.06 

89-3 1 


800 

4 

46 

4.2 

3,400 





94-1 

38 

685 1 

.*» 

50 

19.7 

13,500 

19 

61.2 

41,900 

0.32 

94-2 


8001 

2 

40 1 

7.0 

6,000 





101-1 

38 

550 

2 

40 

17.3 

9,500 

10 

39.5 

21,700 

0.44 

101-2 


1300 

2 

40 


22,100 





80-1 

37 

1120 

2 

45 

12.8 

14,300 





86-2 


2205 

2 

40 

13.5 

29,800 





92-1 

42 

1090 

o 

5 G 

4.5 

4,900 





100-1 

35 

1300 

1 

20 

6..3 

8.200 





100-2 


2000 

o 

40 

5.9 

11,800 





102-1 

40 

1800 

o 

40 

15.3 

27.500 





102-2 


3600 

n 

40 

11.0 

39,600 





103-1 

D 

1900 

2 

40 

17.8 

33,700 





103-2 

■ 

3200 

o 

40 

i;i.i 

41,800 





104-1 


son 

o 

40 

14.0 

11,200 





104-2 


1650 

o 

40 

13.1 

21,600 





106-1 

35 

1070 

1 

mi 

2.1 

3,500 





106-2 


2265 

1 

rai 

wm 

4,800 






Group Itll. Krlnmpsin 




« 



■■i 

* 


] 

* 


42-1 

44 

2900 

O 

40 


22,800 

14 

21.8 

63,20(1 

0.36 

43-1 

40 

23.4 0 

4 

1 48 

2.1 

5,000 

20 

77.5 1 

181.400 

0.03 

47-1 

43 

2120 

-1 


2.8 

6.(100 


6,0 

12.80(( 

0.47 

86-1 


I 560 l 

2 

B 

11.9 

18,4(10 

17 

69.0 

107.600 

0.17 

96-1 

i ’5 

1060 

*> 

i - i '* 

6.4 

6,800 

1" ! 

18.3 

19,300 

0.35 


•TwentV'four-lKuir voUim<-.« 

footnoto bopinnlnc of tnbic. 
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Taulk III — CoxT’n 


SPEC. 

NO. 

IVIC. 

PREG. 

24° 

VOE- 

UME 

ESTROOEN.Sj 

1 GONADOTROPINS 

e:g 

R.tTfO 

NO. 

PIIEP- 

AUA- 

TIONS 

NO. 

KATS 



NO. 

P.AT.S 

R.U. 

PER 

C.C. 





Group C 

. Normnls 





27-1 

37 

870 

o 

45 

72.5 

63,100 

:!9 

4.2 

3,600 

17.34 

27-2 


650 

3 

75 

93.4 

60,700 

20 

7.1 

4,600 

13.23 

29-1 

34 


o 

45 

40.1 


20 

5.7 

8,200 

7.10 

29-2 


Q 3 

o 

45 

42.6 

Wmi 

20 

6.8 

11,500 

6.26 

33-1 

35 

2960 

3 

75 

19.4 

57,400 

oo 

10.0 


1.94 

33-2 


2.370 

2 

40 

38.0 

42,700 

18 

7.7 

J 

2.34 

44-1 

31 

3645 


59 

10.7 

39,000 

19 

0.5 

1,600 

23.78 

44-2 


3660 

2 

41 

14.7 

53,800 





59-(l & 2) 

28 

935 

2 

45 

18.1 

16,900 

21 

2.9 

2,700 

6.24 

Cl-(1 it 2) 

39 

500 

o 

40 

41.6 

20,800 

11 

26.5 

1.3,300 

1.57 

C2-(l Sc 2) 

40 

370 

3 

■ 00 

80.4 

29,700 

20 

1 

1-1.8 

5,500 

5.43 

69-1 

40 

2270 

O 

40 

Oj o 

48,100 

20 

6.8 

15,400 

3.12 

69-2 


2460 

o 

40 

19.3 

47,500 

20 

7,2 

17,700 

2.68 

73-1 

40 

665 

o 

cl 

C5 

:12.1 

21,300 

20 

37.7 

25,100 

0.85 

73-2 


1150 

0 

40 

31.9 

36,700 

16 

31.0 

35,700 

1.03 

79-1 

29 

1605 

o 

50 

10,7 

17,200 

23 

11.1 

17,800 

0.96 

79-2 

1 

910 

o 

40 

14.3 

13,000 

20 

18.8 

17,100 

0.76 

81-1 

31 

435 

2 

40 


32,800 

16 

21,6 

9,400 

3.50 

81-2 


850 

o 

05 

68.4 

58,100 

15 

13.3 

11,300 

5.14 

9S-1 

39 

775 

2 

40 

R!KI 

2.9,300 





98-2 


950 

o 

40 

M SI 

29,700 





107-1 

38 

2235 

O 

40 

9.5 

21,000 





107-2 


865 

O 

40 

15.8 

13,700 





107-3 


4470 

2 

40 

4.8 

21,900 








Group D. 

Miscellaneous} 





S7-1 

40 

1630 

O 

40 1 

85.4 

139,200 

12 

17.3 

28,200 

4.94 

87-2 


760 

2 

70 

81.0 

02,000 





71 

39 

675 

2 

40 

63.7 

43,000 

IS 

22.8 

15,400 

2.79 

28 

36 

2700 

2 

40 

48.0 

129,600 

10 

8.9 

24,000 

5.39 

88 

39 

340 

1 

20 

25.7 

8,700 





22 

14 

820 

o 

50 

13.6 

11,200 

20 

68.0 

55,800 


50 

31 

333 

2 

52 

32.0 

10,700 

31 

15.2 

50,600 

0.21 

76 

30 

1515 

2 

38 ■ 

5.0 

7,600 

20 

2.7 

4,000 

1.89 

105-1 

37 

850 

2 

40 

32.7 

26,800 





105-2 


1400 

2 

40 

31.0 

43,400 





105-3 


550 

2 

40 

33.8 

18,600 






^Classification of cases : Cases 22 and 50 hyperemesis gravidarum ; Case 23 
mellitus : Cases 28 and S8 epilepsy; Case 35 abruptio placentae; Cases 45, 54, 58 hy- 
pertensive and renal disease ; Case 51 diabetes insipidus ; Case 71 edema ; Case i » 
hysteria, polyhydramnios, partial separation of placenta; Case 76 death of fetus; case 
87 mild pre-eclampsia; Case 95 achondroplastic dwarfism; Case 105 placenta previa. 
Case 108 pseudomucinous cystadenoma of the ovary. 
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Table III — Cont’d 


SPEC. 

NO. 

WK. 

PREG. 

24“ 

VOL- 

UME 

ESTROGENS t ] 

GONADOTROPINS 

E-.G 

RATIO 

I NO. 
PREP- 
ARA- 
TIONS 

NO. 

RATS 

l.U. 

PER 

C.C. 

I.U. 

PEE 

24° 

NO. I 
RATS 

R.U. 

PER 

C.C. 

R.U. 

PEE 

24° 

35-(8&9)** 

32 

2780 

2 

42 

3.6 

10,000 



1 


75-1 

37 

4520 

2 

42 

19.5 

88,100 

20 

9.5 

41,800 

2.11 

75-2 


4790 

3 

85 

20.7 


20 

6.0 

1 28,700 

3.45 

95-1 

' 38 

2150 

2 

42 

15.9 






95-2 


1430 

2 

40 1 

22.6 

32,300 

14 

23.0 

32,900 

0.98 

95-3 

1 

2670 

2 

40 

1 

20.5 

54,700 



1 


23-1 

37 

800 

1 

2 ! 

40 

141.5 

113,200 

15 

48.8 

39,000 

1 2.90 

51-1 

37 

6700 

2 

39 

9.5 

63,700 





51-2 


5480 

1 

20 1 

9.6 

52,000 




i 

51-(6&7)** 1 

1 

1 

6025 

2 1 

60 

16.4 

98,800 

18 

0.8 

4,600 

21.58 

108-1 

31 

710 

0 

40 

13.5 

9,600 





108-2 


530 

2 

40 

19.7 

9,400 


1 



108-3 


1690 

2 

40 

9.1 

15,400 


i 



45-1 

23 

2170 

2 ! 

22 ; 

1.1 

2,400 



i 

i 

45-2 


3530 

1 1 

1 

9 I 

1.2 

3,500 


1 



54-(l&2)*'‘ 

24 

790 

2 

40 

12.0 

9,500 

20 

5.9 

4,700 


58 

10 

1620 

2 

35 

3.4 

5,500 

22 

1 16.3 

26,400 



•»(1 & 2) denotes average of 2 specimens. (0 & 7) (8 & D) denotes pooled specimens. 


3. Excretion of Gonadotropin 

The excretion of gonadotropin was determined on the same groups of 
patients described aiiove (Tai)le IV). In each group the variation was 
great and values in each group overlapped those of other groups. (Fig. 
3). The concentration per cubic centimeter is found in Tables III and 
IV. The range of the gonadotropin values varied in the normal group 
(Group C) from 1,600 to 30,400, in the hypertensive and renal disease 
group (Group A), from 5,250 to 40,750, in the pre-eclamptic group 
(Group BI), from 8,250 to 50,500, and in tlie eclamptic group (Gi’oup 
BII) from 12,800 to 181,400 R.U. per twenty-four hours (Table IV). 
The mean values (Mean ± S.E.) for these groups were; normal group, 
12,340 + 2,760; hypertensive and renal disea.se group, 20,690 ± 2,660; 
pre-eelamptie group, 24,470 ± 3,960; eclamptic group, 76,860 ± 31,210 
R.U. per twenty-four hours. Comparison of these means by the Fisher 
method^® showed a significant difference between the excretion of 
gonadotropin in the normal and pi'c-eclamptic groups (P = 0.03), the 
normal and the eclamptic groups (P == < 0.01), the normal and com- 
bined pre-eclamptic and eclamptic groups (P = < 0.06), the normal 
and the hypertensive and renal disease groups (P == 0.04), but no 
difference between tJie pre-eclamptic and hypertensive and renal disease 
group (P = 0.43). Because of lack of uniformity of standards in 
vaiious laboratories no attempt can be made to compare tliese values with 
those of other workers.^'*’ ®’ ®’ 


4. E.strogen-Gonadotropin Ratio 

The individual variation in the excretion of either estrogen or eonado- 
ropm IS extreme and the standard deviation in any |roup may be 
larger than an individual value in the group. In general, it seemed that 
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in individual cases there vas a relationship lielween the amount of 
estrogen and gonadotropin exei-eted, i.e., vhen the estrogen was high 
the gonadotropin also tended to he high (Fig. 4). This observation 
led to the ealeulation of the estrogen-gonadotropin ratio which is an 
arbitrary value dependent upon tlie units eliosen to e.xpress botli estrogen 
and gonadotropin. These E:f{ ratios (estrogen to gonadotropin ratio) 
ranged as follows: normal group (Group C), 0.8(5 to 23.78; hyperten- 
sive and renal disease group (Group A), 0.44 to 10.G4; pre-eelamptie 
group (Group BI), 0.06 to 3.27; and the eelamjitie group (Group BII), 
0.03 to 0.47. The mean E:G ratio values (Mean ± S. E.) for the vari- 
ous groups were: normal, 6.38 ±- 2.13; hypertensive and renal di.seasc, 
2.63 ± 0.77; pre-eelamptie, 0.97 ± 0.23; eclamptic, 0.28 ± 0.08. Con- 
sidered statistically, there was a significant difi’erence between the means 
of the normal and the pre-eelamptie groups (P =- 0.01) but the mean 
of the hyjiertensivc and renal disease group fell between these two 
groups and showed only a borderline significance to each group (P = 
0.07 and P = 0.06, rcsjicctively). That is, there were approximately 3 
chances per hundred that a mean ratio of another group of similar 
patients would fall within the range of the normal group or that of the 


estrogen and gonadotropin excretion in late preonanct 



pre-eelamptie group. Comparison by the Fisher method of the normal 
and the eclamptic groups showed no significant difference (P = O.OS) 
between the means probably due to the small number in the eclamptic 
group (5) and the extreme range in values in the normal group. If 
the two extremely high ratios (wliicli varied by more than twice the 
standard deviation of the mean) are omitted, which lowei's the mean, and 
the difference between these means, the difference becomes significant 
(P == < 0.01). When the pre-eelamptie and eclamptic groups are com- 
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bined there is a significant difference (P = < 0.01) between this mean 
(0.78 ± 0.56) and that of the normal or of the hypertensive and renal 
disease group. It seems that the E:G ratio is a better index of hor- 
mone values in individual cases than the twenty-four-hour excretion 
value of either estrogen or gonadotropin. In the normal group, 9 of 
11 ratios, and in the pre-eclamptic group only 2 of 13 were above 1.5. 
Furthermore, this value is independent of the twenty-four-hour urine 
volume and the accuracy of its collection. (Figs. 3, 4, 5.) 

5. Further Observations on Excretion of Estrogen' 

Since it was not possilile to do gonadotropin determinations on all 
patients and sometimes only on one specimen, the data on estrogen excre- 
tion are more complete. The data in this group represent the complete 
data on the twenty-four-hour estrogen excretion and consist of the 43 



Figr. 5. 


cases in groups discussed above and 14 other cases in which only estrogen 
was determined. In 32 cases the estrogen value was determined '’by 
averaging the assays of two consecutive specimens, in six cases pooled 
specimens and nine eases the value of only one specimen. Excluding- the 
trial assay these values are based on approximately 3,000 tests '’The 
twenty-four-hour excretion values varied in the normal group (13 cases) 








Table IV. Excretion op Hormones in Late Pregnancy 


200 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


lO CO O O lf5 O IfS IJi O 1^5 o o 
00 00 CO CO o 1 . 0 } r: QO w 


r-1 r-t C-1 rH f-i CM 


r-i r-t CJ 1-1 CJ Cl 


^ ^ CO Ci Ci 
; tc O l.'O CJ 
' O O O r-* 


^ tc^ CJ 00 
^ iri to 

d r-? O f“* r-‘ d 


oocooooooooooo 
o to if3 irs o o c o to C 2 ir: o to o 
1.0^ 00^ c M cc^ c i'^ 'w^ c ^ 

cT o' o' to cT 

CC r-i CJ C) CJ r-l f-1 Cl f -1 Cl rH 


2 CJ Cl 00 CO fC «> -IJ O O O O Ci r-* Cl 

^ to ci ci d ^ d d Cl d r-^ d 

-- r-f Cl r1 


Cl f-i CJ 


tq 


oooooooooooooo 
o ifS lo o o o o ICO o to iro to o 
<o o c^c^ 

ocT o’ iT iC tC cd cd 1’"' o' id r-T cT i-T 

*-- O H Cl 1-1 f-i CO Cl CM CC O 


O rH t-. tH O r-J CO 11 Cl O 00 O CO 

T-1 d d lo d 00* d d d ICO d d d d 

OIicCCKMi-hCICC (Mr-Jt-fr-lCJ 


Cl Cl 

ClClCJCM^^^CJClCldCl 
.ij cS .a c3 dj cJJ cij 

r-! r-1 vw^'^'^rH r— l iH rl rH Cl t| 

IOoCQb^dcO^'®dllOobcaCOpH>— 
Clcrsfococodicoioocot-ooooof^ 




O 1:5 o iro o CO to cc cc to to to o 
10 ec w oj o CO o CO Cl w In. 00 to 

|C^^C 0 O O ^^C-^O^C^OO r^o O O 
'^ . r-1 n f—j ri fC 


M o iri CO ?c to o ci i* 
In. t-; ro I^ ffj ^3 cc o O o o cc 1 ; 
Cr-ir-iddccdo»-iOOOO 


ooooooooocooo 
c> »o O O O l.c o o o o o o o 

cd d' rd cdd'tdcrd' cTcTd’ d'd' 

CJ Cl r -1 CC Cl rf o •?< 1* Cl 


-1 cc tN. CO o o o 11 b* ec w Cl o 

■r d d ci d d d d d d d d d 

Cl fc PI Cl p-l Cl r-1 O CC 


0000000000000 

O O O O O U'5 O O t'S 0 o o o 

H O CJ O 11 O O 

^ d* r-rcd d'd'r-rd'd'd'cTeoCi 

ClCC r-lCJrinCQCQ r-» 


.Cl CO O O O 11 Cl Cl lO fC CO t-j cc 

d ci d d d d d d d d d o ^ 

‘ CC 11 Cl CO T-1 *1 


Cl d Cl Cl Cl Cl cc 

riS c 3 = 3 =Sd 3 c 3 .. 

rH!-lTHTHi-lTH»HTlrHrMr1r1 H 

loddrHoddt^cit-Ciij^j^ 

07CCll1i1 'OOOt-i>QOOOA 





Group BII. Eclampsia 
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•PareiitliesDs indicate that specimens were pooled before assay, 1 and 2 Indicates average of 2 specimens. 
fEstrogen values are expressed in equivalents of crystalline estrone. 

JTwenty-four-liour volume calculated. 
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from 15,100 to 65,150 T.U., in the Jiypcrlensive and renal disease group 
(19 cases) from 6,S50 to 7.S,400, in the ])re-eclamplic group (20 cases) 
from 2,950 to 37,850 T.U. and the cclamj)lic group (5 cases) 5,000 to 
22,800 T.U. per tu'cnty-four hours. The mean excretion values mean ± 
S.B. (I.U. per 24°), of the different groni)S were: normal, 36,550 + 4,780; 
hypertensive and renal disease, 35,580 + 4,490; ])re-eclamplic, 18,490 ± 
2,600; eclamptic, 11,800 ± 3,670. Thc.se differences, considered statis- 
tically,'^''' show a significant difference hetween the estrogen excreted by 
the normal group and the ])re-eelamptie group (P < 0.01), and he- 
tween the prc-eclamplic and hypertensive and renal disease groups 
(P == < 0.01), but not between the normal and the h.vperlensive ami 
renal disease group (P = 0.87). 

General inspection of the data on the c.xcretion of e.strogcns on two 
consecutive days suggested that there was a tendency toward larger 
estrogen value in the larger twenty-four-hour volume. These data Avere 
arranged in two groups according to the smaller and larger volumes. 
In normal patients the grou]) with smaller volumes excreted 35,870 ± 

5.370 I.U. per tAventy-four hours and with the large volumes the same 
patients excreted 45,670 ± 5,890 T.U. per tAventy-fonr hour.s. This dif- 
feence A\’as not statistically significant (P = 0.23). Similarly in the 
hypertensive and renal disea.se group the exci’etion by the smaller volume 
group Avas 31,480 ± 4,020 I.U. and by the larger, 41,720 ± 5,100 I.U. per 
t.AA'enty-four hours, and the difference Avas not significant (P = 0.13). 
HoAA’CA'er, in the prc-cclamptic gi’oup the loAvcr A'olumc group excreted 

15.370 ± 2,280 I.U. and the higher A'olumc group 23,670 ± 3,470 J.U. per 
tAA’enty-four liours. Those difl'erencos gaA'c a prol)abilily of 0.05, or 2.5 
chances per 100 that a moan as high as that oKsoiwed in the high volume 
group could haA'e resulted by chance. It indicates that in pro-eclampsia 
there may be a kidney excretion factor foi* estrogens. Furthermore, 
in about 56 per cent of the normal patient.s, 43 per cent of the hyper- 
tensiA'C and renal disease patients, and 78 per cent of the pre-eclamptic 
patients, the amount of estrogen in the loAver of the Iavo A'olumes Avas 
less than 80 per cent of that calculated on the ba.sis of the excretion 
in the higher A’olume specimen. Such a kidney excretion factor has 
been suggested recently by Ilain.'*^ 

III. Excretion of Estrogen and Gonadotropin in Other 
Pathologic Conditions of Pregnancy 

Estrogen and gonadotropin excretion during pregnancy Avas de- 
termined in 17 additional cases not included in the aboA'e series; 4 
cases AA^ere studied cai’ly in pregnancA' and 13 cases presented a A'ariety 
of different conditions. These data arc found in Table III. The four 
cases of toxemia obsei’A^ed too early in pregnancy to be included in the 
above studies are reported merely for the benefit of other Avorkers. In 
the other conditions complicating pregnancy no attempt lias been made 
to evaluate the findings in re.specl to reports in the literature. In this 
group the ratios Avere high in patients AAdthoiit toxic s.Aunptoms except for 
the dAvarf. Although it is uiiAvise and difficult to CAailuate indiAddual 
cases a f cav suggestions f oHoav : 

In the mild pre-eclamptic (Case 87), both the estrogen and gonado- 
tropin values Avere high and the E:G ratio Avas normal. There was 
one patient (Case 71) AAdio shoAved no symptoms other than marked 
edema at the time the hormone determinations Avere made. The estrogen 
and gonadotropin excretion Avas noi*mal at this time, and the ratio Aims 
normal. The patient later developed pre-eclampsia. 
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There were two cases of epilepsy in this group. In the mild case 
(Case 28) the estrogen and gonadoti’opin were both high and the ratio 
high. In the other case (Case 88), only estrogen was determined and 
was found to be low. 

Two cases of hyperemesis gravidarum were studied. One ease (Case 
22) was early in pregnancy; the other ease (Case 50) showed low 
estrogen and high gonadotropin with a resulting low E :Q ratio. Only 
one case (Case 76) was studied in Avhieh the death of the fetus was the 
complicating condition. Both estrogen and gonadotropin were low and 
the ratio was low but normal. 

Estrogen was normal in the one case of placenta previa (Case 105). 
One patient was studied in two pregnancies. Data on her second 
pregnancy were included in Oinup BI. Her third pregnancy was com- 
plicated with partial separation of the placenta. At this time (30 weeks) 
the estrogen value was 10,000 I.U. per twenty-four hours ; in the previous 
pregnancy (32 weeks) the estrogen ranged from 7,000 to 10,000 I.U. 
per twenty-four hours on four consecutive days. Both infants were 
stillborn. 

In one case (Case 75) the pregnancy was complicated by hysteria, 
polyhydramnios, and partial separation of the placenta. Both estrogen 
and gonadotropin were high but the I’atio was normal. 

The excretion of estrogen was normal but the gonadotropin was high 
in an achondroplastic dwarf (Case 95) . The ratio was low. 

Both estrogen and gonadotropin were high in the patient (Case 23) 
in whom pregnancy was complicated by diabetes mellitus and hyperten- 
sion. The ratio was normal. 

In a ease of diabetes insipidus (Case 51), the excretion of estrogen was 
high and the gonadotropin was very low ; the ratio was high. 

Estrogen excretion was low in a patient (Case 108) with a pseudo- 
mucinous eystadenoma of the ovary. 

Conclusions 

When the toxemias of pregnancy are classified according to the rec- 
ommendations of the American Committee on Maternal Welfare, the 
twenty-four-liour excretion of estrogen and gonadotropin shows certain 
statistically significant diiferences between a group of normal patients 
and the groups with either pre-eclampsia and eclampsia in whom the 
disease is considered peculiar to pregnancy or with hyiiertensive and 
renal disease which existed before pregnancy or persisted , after preg- 
nancy. Extreme individual variation of the excretion of both estrogen 
and gonadotropin in all groups of patients was observed as reported by 
other workers. The variation persisted even with pharmacologic assay 
of the hormones. The mean values of the different groups show a lowered 
excretion of estrogen in the pi-e-eelamptic and eclamptic group but not 
in the hypertensive and renal disease group and an increased excretion 
in gonadotropin in the p re-eclamptic, eclamptic, and hypertensive and 
renal disease groups. These differences are statistically significant. It 
is impossible to evaluate the values obtained by different investigators 
because of the variation in technique of extraction and quantitative assay 
of the estrogen and gonadotropin. 
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Tiiere was extreme overlapping: of the values of the different groups 
so that it is difficult unless a value is extreme to allocate it to a specific 
clinical group. In general there .seemed to he a relationship between 
the amount of estrogen and gonadotropin excreted, that i.s, when the 
estrogen value Avas high the gonadotropin also tended to be high. This 
relatiomship has been exju-essed as the esti'ogcn to gonadotropin ratio. 
In the different groups the moan ratio Avas loAVcst in pre-eelamptic and 
oelamplie groups, someAvhal higher in the hypertensive and renal disease 
grou]) and highest in the normal grouj). There Avas a significant difference 
betAveen the normal aiid i)rc-eelami)tic groups and a borderline difference 
betAA’een the hypertensiA-e and renal disease group and either the normal 
or the pre-eelamptic grouj). When the prc-eelamptie and eclamptic 
groups are combined thoi’o is a significant difference betAveon the mean 
ratio of this group and the hyi)ertensive and renal disease group. This 
ratio for individual patients is a better index of hormone relationships 
than the tAventy-four-hour excretion of either the estrogen or the gonado- 
tropin. In pathologic conditions of pregnancy not shoAving toxic symp- 
toms this ratio is normal in general. 

From this study and othens, it seems that estrogens and gonadotropins 
are in some Avay definitely a.s.sociated Avilh the toxemias of pregnancy. 
This AA’ork AA'as not designed to contribute to the theories of the cause of 
toxemias but merely to substantiate certain findings pertinent to the 
relationship of these hormones to the toxemias. These results indicate 
a loAA'ered excretion of estrogen and an increased excretion of gonado- 
tropin in pre-eclampsia and eclampsia. There is an increase in gona- 
dotropin only in hyperlensiA'c and renal disease. We realize that there 
is great individual A'ariation in the excretion of these hormones and have 
attempted to offset this variation by Aise of the ratio of the estrogen to the 
gonadotropin excretion. Furthermore, a series of determinations on one 
patient might giA'c a better eA'aluation of the hormonal state than a com- 
parison of these values AA’ith those of other individuals. We are aAAmre 
that hormone e.xeretion is only a part of the general problem, and that a 
parallel study of the blood A'alues is desirable. The question for the 
future seems to be to determine the cause of these hormonal changes 
AA'hether or not they are attributable to changes in the production of 
these hormones, to disturbance of their ratios or to altered excretory, 
metabolic, and storage functions of the kidneys, liAmr, or placenta. 

Summary 

The excretion of estrogen and gonadotropin has been determined 
in 74 cases during pregnancy; 70 cases aa'ci’C studied during late preg- 
nancy (thirty-fiA'^e Aveeks) and 4 cases in early pregnancy. Of the <0 
cases studied in late pregnancy, 57 cases AA'ere used for a statistical studj 
of the relation of these liormones to the toxemias of pregnancy. Of these, 
43 cases (11 normal, 14 hj^pertensiA'e and renal disease, 13 pre-eelamptic, 
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and 5 eclamptic patients) had parallel quantitative assays of both 
estrogens and gonadotropins and 14 estrogen only. The other 13 cases 
represented various other conditions complicating pregnancy. 

In the group (43 cases) in Avhich both the estrogens and gonadotropins 
Avere determined, there ivas a decrease in the estrogen excretion and an 
increase in the excretion of gonadotropin in the pre-eclamptic and 
eclamptic groups, hut the excretion of estrogen was normal and the excre- 
tion of gonadotropin increased in the hypertensive and renal disease 
group. Because of the extreme variability of individual values the 
relationship of the estrogen and gonadotropin excretions (E :G ratio) is 
believed to be a better index of hormone values than the tAventy-four- 
hour excretion value for either hormone. 

The values found for this group Avere : 

1. The excretion of estrogen (Mean + S. E., I.U. per 24 hours) for 
the various groups Avas: normal, 38,260 ± 5,240; hypertensive and 
renal disease, 37,540 + 5,770; pre-eclamptic, 17,620 + 3,030; eclamptic, 
11,800 + 3,670. 

2. The excretion of gonadotropin (Mean ± S. E., R.U. per 24 hours) 
for the same groups Avas ; normal, 12,340 + 2,760 ; hypertensive and renal 
disease, 20,690 + 2,660; pre-eclamptic, 24,470 ± 3,960; eclamptic, 76,860 + 
31,210. 

3. The ratios of the excretion of estrogen to gonadotropin expressed 
as the Mean ± S. E., for the above groups Avere: normal, 6.38 + 2.13; 
hypertensive and renal disease, 2.63 ± 0.77 ; pre-eclamptic, 0.97 ± 0.23 ; 
eclamptic, 0.28 + 0.08. 

Comparisons of these means by the Fisher method gave the folloAving 
probabilities, P,* for significant differences betAveen the various groups : 

1. For the excretion of estrogen per tAventy-four hours, these values 
for the different groups Avere : normal and pre-eclamptic, P = < 0.01 ; 
normal and hypertensive and renal disease, P =>0.9; pre-eclamptic 
and hypertensive and renal disease, P == < 0.01. 

2. For the excretion of gonadotropin per tAventy-four hours in the 
same groups, the values Avere: normal and pre-eclamptic, P = 0.03; 
normal and hypertensive and renal disease, P = 0.04 ; pre-eclamptic and 
hypertensive and renal disease, P = 0.43, 

3. For the estrogen -.gonadotropin ratios the values AA^ere: normal 
and pre-eclamptic, P = 0.01, including the eclamptic group, P = 

< 0.01 ; normal and hypertensive and renal disease, P = 0.07 ; pre- 
eclamptic and hypertensive and renal disease, P = 0.06 ; hypertensive 
and renal disease and pre-eclamptic and including the eclamptic group, 
P = < 0.01. 

The total group of estrogen studies (43 cases aboA^e and 14 Avitii 
estrogen determinations only) gave the folloAving values (Mean ± S. E., 
I.U. per 24 hours) for the various groups; normal, 36,550 ± 4,780; 
hj^pertensive and renal disease, 35,580 ± 4,490; pre-eclamptic, 18,490 
± 2,600. Comparison of these means shoAA's a significant, difference be- 
tAveen the normal and the pre-eclamptic groups (P = < 0.01) and the 
pre-eclamptic and the hypertensive and renal disease groups (P = 

< 0.01) but not betAveen the normal and the hypertensive and renal 
disease groups (P = 0.87). 

•P = +0.01 Indicates one possibility in 100 that these differences are not significant. 
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I\re1hocls I'or Ihc qiieTiifitfitivo nssiiy of c.sl rofxcn.s .'nirl "onadofropins em- 
ploying dosc-efTecl slnndardizalion oiirvcs and methods of extraction are 
described and discussed. 

Excretion of estrogen ami gonadotropin lias been studied in 17 addi- 
tional cases i-cpresenting the following conditions: early pregnancy, 
hypcreniesis gravidamnn, abrupt io i)lacenlae. hysteria with polyhy- 
dramnios and partial .seiiai'ation of the placenta, epilcp.sy, death of fetn.s, 
diabetes insipidus, diabetes mellitu.s. edema, achondropla.slic dwarfism, 
and pseudomucinous cy.st adenoma of the ovary. 

We arc iiulclitod to Drn. (’art IluPor aad Lo\ii.‘;o Claiifv for ai^sislanco in col- 
lecting and reviewing the clinical inntcrinl. 
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PLASMA VITAMIN A AND CAROTENE OF THE NEWBORN 

INFANT- 

With Consideration of Fetal-Maternal Relationships 

Curtis J. Lund, M.S., M.D., and Marian S. Kimble, Ph.D., 

Madison, Wis. 

(From the Department of Obstetrics and Gynecology and the Biochemical Labora- 
tory, Department of Medicine, University of Wisconsin Medical School, 
and the State of Wisconsin General Hospital) 

T he development of an accurate method suitable for clinical deter- 
minations of plasma vitamin A has opened the way for a reinvesti- 
gation of the vitamin A relationship between mother and infant. In 
this paper we shall present the normal vitamin A and carotene values 
for the cord blood of the newborn infant under normal conditions, 
under conditions of diminished maternal intake, and under conditions 
of e.Yces.sive maternal intake of vitamin A. The maternal-fetal rela- 
tionship of vitamin A and carotene and its bearing on the placental 
transmission of these substances will be considered. 

Several studies reported during the past ten years have disclosed 
that the newborn infant differs from the adult in the amounts of vita- 
min A present in blood and tissues. It is well to remember that 
earlier workers were handicapped by intricacies and inaccuracies of a 
poorly undei-stood procedure, tlicrefore many of their detailed findings 
can be accepted only with reseiwations. As late as 1936 one of the 
competent investigators^ admitted that technical difficulties were ac- 


•Aided b.v a prant from the Wisconsin Alumni Rc.searcli Foundation. 
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countable for hi.s failure to find any vitamin A in some samples of 
cord blood, as well as some samples of adult blood. 

In 3932, Dann^ studied tlie ifiaccnfal transfer of carotene and vita- 
min A in prcftnanl I’als and rabbits. He observed that the vitamin A 
content of the fetal rat liver Avas small and could not bo increased by 
giving large doses of carotene to the mother, yet large quantities of 
vitamin A given for a considerable length of time did increase rescive 
stores of the matei-nal and fetal livers.-'* Ellison and IMoore^ assayed 
the livers of newborn infants and found from 14 to 37 units of vitamin 
per gram of tissue, whereas the normal adult liver yielded about 220 
units per gram of tissue. At about the same time AVendt* Avas analyz- 
ing blood from the umbilical cord, he Avas able to recover small amounts 
of carotene and usually A-ery small amounts of vitamin A, but fre- 
quently ho found no vitamin A. KcuAA'cilcr'’’ ** Avorked concui-rcntly 
but independently, and reported the prc.scnee of A'itamin A in fetal 
organs (liA'cr), but ncA-cr did he find carotene, a fact AA*hich led him to 
belicA’c the i)lacenta impervious to the pro-vitamin. Gachtgen.s"'*'’ also 
regarded the placenta a partial or eomplele barrier, as he aa-os able to 
find vitamin A in the blood of no more than b of 23 infants. Many of 
the maternal values Avero zero ahso, a type of rc.sult no longer found by 
improved methods of analysis. Cai-otonc Avas present in all cases but 
the reported range of variation, as aa-^o uoav realize, Avas cxcossiA-c. 

The inA'cstigations of Clausen and AleCoord" aa-ci'c important as 
regards carotene. They demonsti-atcd that, fetal jdasma AA-as consist- 
ently and significantly loAver in carotene content than AA-as maternal 
plasma. Furthermore, the jdasma from the umbilical A-ein (containing 
blood fioAving to the fetus) .shoAA’cd a greater concentration of carotene 
than did the plasma from the AAmbUical avlcries (containing blood com- 
ing from the fetus). From llic difference in these A-alues the authoi-s 
estimated that tlic fetus utilized about one milligram of carotene daily. 
In the same study the mean idasma vitamin A of 63 infants AA-as found 
to be 12.8 “blue units” Avliilc the mean A'alue for 32 mothers Avas 
15.2 “bine units,” a small dillbrencc. Data Avcrc not presented AA-hich 
correlated values for individual infant.s Avith those of their mothers, 
instead the authors confined timir discussion to comparisons of mean 
A-alues. The mean conconlralion of vitamin A aa-os similar in umbilical 
A-enoxAS blood and umbilical arterial blood, but individually some in- 
fants exhibited greater amounts of vitamin A in the arterial blood, 
others shoAved higher vaUxes in vcnoxx.s blood. Sxxcb individxxal A-aria- 
tions, said tlie essayists, miglit ])e due to error of metliod or to ti’ans- 
mission of Autamin A from the fetxis to the placenta or A-ice A-ersa. 

ToA-erud and Ender*- assayed tlie A'itamin A content of liA-ers fi'om 
47 premature infants and 50 mature infants. The average A’itamin A 
content of livers from prematxxrc infants A\’as greater than that of 
mature infants; however, tlie range of A’ariation A\’as great. "When 
dietaxy history indicated maternal deficiency the vitamin A content of 
fetal livoi-s was also Ioav. Wlien an excellent matei’nal dietax’;A’' histor.v 
AA’as obtained, the fetal vitamin A Avas high. The carotene content of 
the fetal liver Avas ahvays Ioav. 

Eehearsal of the data obtained from these several sources indicated 
few points of complete agreement. All agi-ee that the infant is rela- 
tively loAv in Adtamin A and carotene and many are of the opinion that 
the infant is loAver than the mother. Some believe the placenta im- 
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pervious to carotene and others believe it impervious to vitamin A. 
Yet certain observers consider that carotene passes to the fetus and 
forms vitamin A. If a single generalization is permissible from these 
observations and opinions, it would be that values of vitamin A and 
carotene in the fetus are low compared to those of the mother, and this 
difference suggests some impedence in the placenta. 

Procedures 

Samples of blood for study were obtained at delivery in the follow- 
ing manner : As the infant was delivered the pulsating umbilical cord 
was immediatelj^ clamped and severed. Twenty-five milliliters of blood 
were quickly collected from the placental end of the umbilical cord. A 
small amount of potassium oxalate in the receptacle prevented coagula- 
tion. This specimen was a mixture of venous and arterial blood, al- 
though venous blood formed the major part of the sample, as the 
umbilical arteries are small and contract quickly after the cord is 
clamped. A 12 ml. sample of maternal blood was withdrami from a 
vein immediately after the fetal sample was obtained. 

Total carotene and vitamin A were determined in the plasma with 
the aid of the Evelyn photocolorimeter according to tlie technic de- 
scribed by Kimble,^^ which adapts to blood analysis the method of 
assay of the vitamin in oils published by Dann and Evelyn^^ in 1938. 
This method for the macroeolorimeter follows the general lines sug- 
gested by May in the same year for the mierocolorimeter^“ and smaller 
amounts of plasma. Briefly, the method involves extraction of the 
plasma carotinoids with ethyl alcohol and petroleum ether, determina- 
tion of the carotene from the amount of yellow color imparted to the 
ethereal extract, removal of this solvent so that the remaining mate- 
rial can be dissolved in chlorofonn, and the development of the stand- 
ard Carr-Price reaction by the addition of antimony trichloride in 
chloroform. The reaction takes place with the tube of extract in the 
reading position of the colorimeter so that the light transmission at 
maximum density of the evanescent color can be easily and accurately 
determined. The results of the final reaction are corrected for the 
amount of color due to carotene, using the constant given by Dann and 
Evelyn^^ for this purpose. 

Recent studies in which more successfully purified preparations of 
carotene and vitamin A have been available for colorimetric standards 
indicate that some of the older constants used in calculating the results 
of the chemical determination of these substances will need to be 
changed for increased accuracy. This probability was noted in a 
previous publication.^^ Thus, though the chemical procedure has be- 
come so well standardized that colorimetric readings yielded by a given 
vitamin-containing preparation can readily be duplicated from one 
laboratory to another, interpretation of the chemical findings in terms 
of units or weights of the vitamin represented still varies grossly in 
different hands, according to the form of calculation and expression 
chosen. These uncertainties involve the exact correction to be applied 
to the amounts of blue color formed by the carotene mixed with \nta- 
min A in the Carr-Priee reaction, and also the validity of various con- 
version factoi-s that have been worked out for interchanging cliemical, 
or “blue” units with actual Aveights of the vitamin, or with the bio- 
logic (International) units that were formerlv the onlv acceptable 
standard of reference. Because the details of 'these vari'ous relation- 
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ships arc still controversial, ^Yi(h most of the final ans\vers still to he 
furnished, calculation formulas used in the present ivork have remained 
the same as those used earlier in the same lahoralory, excepting’ that 
the vitamin A is now expressed as the moi’e generally familiar Inter- 
national Units by means of conversion faefoi-s suggested for tentative 
use before. It is interesting that data from some other laboratories are 
now available for comparison. Hut in this connection it must be em- 
phasized that in any work concerning vitamin A, hofli the technique of 
assay and the method of ealeulation of results must, be uniform before 
eompaiisons among different .sets of data can be attempted. 

Accordingly, the values for vitamin A in the plasma of healthy non- 
pregnant women studied in this laboratory have been found to lie, for 
the most part, between 75 and 120 I.U. ])cr cent. The.se. nonpregnant 
controls represented essentially the .same sort of pojnilation as did the 
mothers of the present study. The average value for 50 nonpregnant 
women was 96 I.U. jier cent. Using the same technique and calcula- 
tions, results for healthy females have averaged 95, 87, and 87 I.U. per 
cent in three other available reports.’®’’® 

For carotene, the female controls in this laboratory varied from 95 
to 350 gamma per cent (micrograms per 100 ml.) with an average level 
of 203 gamma per cent. Others liavc recorded average figures of 197’® 
and 227’" for their control groujis of non])rcgnant women. 

The patients chosen for study represented a broad economic and 
social group. Some were indigent, .some were private patients and some 
were of intermediate status. The patients were approximately evenly 
divided within the throe groups. The dietary intake of vitamin A was 
roughly estimated by oareful questioning, and it was found to be 
variable, but in general it followed economic and social factoi’s. In 
certain instances largo doses of vitamin A were administered to the 
pregnant women in the form of halibut liver oil.* 

Results — ^Vitamin A 

Values in the Newborn . — The plasma vitamin A values of the new- 
born were lower generallj' than those values considered normal for an 
adult. A series of 143 determinations were made on the plasma of 
normal infants delivered at. term jiregnancy. The lowest value re- 
corded was 24 I.U. per 100 ml. of plasma and the highest was 79. 
This is in contrast to the total range of 65 to 165 I.U. per 100 ml. 
obtained in this laboratorv for healthy nonpregnant adult women. On 
the basis of further evidence, values from 65 to 75 are now considered 
“borderline.” The mean plasma vitamin A for the infants was 49 
I.U. per 100 ml. with a .standard deviation of 12.2 and a coefficient of 
variability of 25 per cent. Fig. 1 illustrates the frequency distilbu- 
tion of the entire series. Note that 55 of the 143 infants (39 per cent) 
were within the range of 40 to 50 I.U. per cent and the remainder were 
not distant from the mode. Seventy-five per cent (104 of the 143 in- 
fants) were within the range of 30 to 60 I.U. per cent. 

Relationship of Fetus to Mother . — Evaluation of the cori’elation be- 
tween the infants’ vitamin A and mothers’ vitamin A for the data as a 
whole indicates a simple correlation coefficient of 0.22 which might be 
significant for 143 observations. Further examination and subdivision 
of these data suggest that a spurious correlation has arisen from some 
extraneous reason. Hence the results probably do not represent a true 


♦Haliver oil furnished through courtesy of Abbott Laboratories., 
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correlation between the mother and infant, and this belief was sub- 
stantiated by the appearance of a scattergraph (not included) Avhich 
showed no gross evidence of correlation. The differences between mother 
and infant in magnitude and range of vitamin A values for the whole 
series are disclosed by the frequency distribution of Fig. 1. 

Fig. 2 exhibits the individual maternal-fetal relationship of each 
pair arranged according to the ascending vitamin A values of the 
mother. The fetal values can be seen as a broad band extending across 




Fip. 2. — Showing the individual plasma 
infant. Note the presence of inverted 


vitamin A value.s for each mother and her 
relationships in the left half of the graph. 





212 


AJIEUIOAN JOUKXAI. OK OH.STKTHIOS AND GYNECOLOGY 


the entire field. Some of the ]iiglic.st fetal values are paired with the 
lowest maternal values and, conversely, .some low fetal values accompany 
the highest maternal ones. The five highest infants had vitamin A 
values bal’bly within the lower limits of what we consider a normal 
range for nonpregnant women ; i.c., around 75 J.U. per 100 ml. 

We have previously stated that under usual conditions the maternal 
values for vitamin A exceed those of the fetus. Further inspection of 
the data indicates this relation.shi}) was maintained as long as the 
mothei*s’ vitamin A was nornuiL However, wlicn tlic maternal values 
dropped below normal the fetal values were sometimes essentially equal 
to the motlicrs’ and .sometimes greater (Fig. 2), This up.sct we have 
called inversion. In the ])rc.sent, study inversion ap])eared as maternal 
levels of vitamin A di'oi)ped ])elow 80 J.U. ]>or 100 ml. There were 91 
motliers with vitamin A values below SO I.U. per cent, and in 19 of 
these cases (21 per cent) there was inversion in the mother-infant 
vitamin A relation.ship. As the amoujit of maternal vitamin A de- 
creased the frequency of inversion increased and there was “inversion” 
in eight eases with lowest maternal values. 

When it became evident that the i)Ia.sma vitamin A of the fetus re- 
mained independent of that, of the mother, whether her phi-sma vita- 
min A was normal or below normal, we undei'took to elevate the mater- 
nal values above noianal by feeding lai-ge amounts of the vitamin dur- 
ing pregnancy. iModorate to large amounts of vitamin were given to 
nine patients for varying periods of lime before parturition. Table I 
lists the dosages used, the duration of treatment, and the results ob- 
tained. Large doses of the vitamin elevated the maternal plasma 
concentration to a high level but tlicy were without demonstrable ef- 
fect on the fetus. 


Table I. — Snowixo tjie jrATEiiXAi, Axn Fetal Pi.as.ma VITA^^I^' A Coxcenthatiox 
Afteb Admixisti’.atiox or JtoDEU.vrE and Lakge Do.ses of Vitamin A 


PATIENT 

PAirvY nosK 

I.U. 

PAYS OF 

TKEATMEXT 

MATEIi.VAT. 

VITA.MIN’ A 

BEFOnE 

TKEATMEKT 

MATEUNAL 
VITAMIN A AT 
DELIVERY 

FETAL 
ATTAJtIN A 
AT DELIA’ERY 



n.s 

* 

70 

55 



1.35 

* 

74 

48 



1S2 

* 

04 

44 

EF 

.^0,000 

210 

* 

148 

52 

CT 

00,000 

n 

• I 

02 

118 

45 

PAA^ 

00,000 

12 

SO 

113 

55 

MJ 

60,000 

32 

5S 

140 

02 

DS 

.330,000 

0 

04 

151 

32 

HS 

330,000 

18 

72 

145 

55 


‘Comparison between value.s obtiiinert e.-irly in pregnancy and valiio.^ obtained at 
or near delivery is not permissible as will bo shown in a fortlicoining: publication. 


Miscellaneous Relationships . — Attempts were made to correlate the 
Autamin A of the newborn with numerous other variables apparent 
at birth. 

A sex difference in adult plasma vitamin A lias been pointed out by 
one of us (M. S. K.)^^ and lias been A'^erified^'' ““ or independently 
noted^® by otliers. Tliese iiiA'cstigators liav'e found the plasma Auta- 
min A of the adult female to be loAA^er than that of tlie adult male 
though all do not agree on the magnitude of tlie difference. We Avere 
interested to determine if a sex difference in A'itamin A Avas present at 
birth. Of the 142 infants examined, 67 Avere females AA'ith a mean 
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plasma vitamin A of 52 I.U. per 100 ml., 75 were males Avitli a mean 
value of 47 I.U. per cent. Prom these averages alone one might assume 
that there is a reversal in infants of the sex difference found in adults. 
However, the difference of the means is not statistically significant. 
Yet the data do show that the sex difference noted in adults does not 
obtain in the newborn infant. An explanation in adult physiology 
remains to be shown. 

The amount of vernix caseosa was compared with the amount of 
plasma vitamin A. Suitalile records of 65 infants permitted classifica- 
tion according to the amount of vernix caseosa. The amount of vernix 
caseosa was not accurately measured but experience quickly enabled 
us to divide the infants into one of the three groups : +, scanty amounts 
along the folds of the skin; ++, average amounts over body surfaces; 
and +++, large or excessive amounts. Table II indicates the findings: 

Table II. A Compakison of the Mean Vitamin A Concentration in Plasma of 
THE Fetus and the Amount of Vernix Caseosa Present at Birth 


NUMBER OF 1NFA.NTS 

IN GROX’P 

AMOUNT OF VERNIX 
CASEOSA 

mean vitamin a of group 

I.U. % 

21 

+ 

48 

l(i 

++ 

48 

27 

+ + + 

49 


Mean for entire series 

49 


No cori’elatiou between vernix caseosa and amount of circulating vita- 
min A could be demonstrated and the average plasma vitamin A 
within each gi'oup was similar to the average for the series as a whole. 

Five premature infants were studied. Data from so few infants are 
of little statistical value, yet it is interesting to note that premature 
infants had values for vitamin A which were below the group average 
and 3 of the infants were in the low range (Table III). 


Table III. Vitamin A, I.U. per 100 Ml. of Plasma in Premature Infants 


WEIGUT IN 

POUNDS 

GESTATIONAL 

AGE IN WEEKS 

SEX 

PLASMA 

VITAMIN A 

2.5 

20 

M 

37 

3.0 

32 

F 

37 

3.S 

34 

M 

34 

4.0 

30 

M 

40 

4.7 

30 

F 

47 


The loiv vitamin A values for premature infants suggested the pos- 
sibility of a relationship lietwcen maturity and vitamin A. Accurate 
determination of gestational age is exceedingly difficult; ncverthele.ss, 
liirth iveight and gestational age are generally related, hence the birth 
weight and plasma vitamin A have been compared. A total of 147 
infants were studied, ineluding the 5 premature infants. Inspection of 
the data (Fig. 3) indicates some relationship between weight and vita- 
min A so long as the weight is below average. For example, not a 
single infant weighing GU’ pounds or less had a iilasma vitamin A 
above 40 I.U. per 100 ml. The latter figure incidentally is also the 
mean for the entire series. The average iveight of all infants was 7.5 
pounds and the series was then subdivided according to %Yeight. those 
above the average and those below it. Table lY snmmarizes the sfa- 
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Table IV. Statistical Data CoMi’AniN'o Infant’s Weight and Pi^asma 

A’'itamin a Values 



NU.MBER or 
infants 

MEAN 
SaTAMIN A 

MEAN 

WEIGHT IN 
rOUND.S 1 

S.D, 

AS’Eir.HT 

R.P. 

VITAMIN A 

1 COEFFICIENT 
OF 

COItliELATION 

Above 7.4 
pounds 

76 

52 

s.n 

±0.6.1 

±1.1 

0.18 

Below 7.4 
pounds 

71 

45 

6.4 

+0.P5 

±10.5 

0.28 


tistical data for each vcight. group. Thus it would .seem that low 
vitamin A values are related to a low birth weight, or po.ssibly to .some 
element associated with low birth weights. 



Pig. 3. — Showing the infants’ weiglit plotted against plasma vitamin A. 
all infants weighing less than 6% pounds have plasma vitamin A values in 
range. 


Note that 
the lower 


Plasma vitamin A determinations were made on two sets of 
A pair of identical twins had plasma vitamin A values of 30 and 71 
I.U. per cent while nonidentieal twins liad values of 31 and 44 I.U. per 
cent. Such astonishing differences were not anticipated, pai’ticularly 
those of the identical tvdns. Obviouslj’' there was not complete ana 
free exchange of blood between the identical twins; dissection of the 
placental vessels revealed the presence of anastomoses between smal 
vessels only. These Avide variations noted in infants supplied from an 
identical soiu’ce lead us to believe that some inti’insic factor of the 
fetus may determine the concentration of plasma vitamin A. As we 
shall see in a subsequent paragraph, chemical dissimilarities between 
twins are not limited to vitamin A. 
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The scope of this study does not include abnormal infants, yet the 
striking results from one such infant warrants mention, though no ex- 
planation is at hand. This infant was delii^ered at tenn and seemed 
normal. An unusually small layer of red blood cells in the centrifuged 
specimen of cord blood clearly indicated the presence of a severe 
anemia. The pla.sma, which was proportionately increased, had a vita- 
min A value of 104 I.U. per 100 ml., a value 25 per cent higher than 
any other in our infant records. The infant, which survived, was 
found to have erjdhroblastosis of the anemic type. 



. distribution graph showing the number of mothers and 

infants studied and the range of their plasma carotene. The scale of maternal values 
IS ten times greater than the scale of fetal values. 

Carotene 

Values in Ncwhom Infants . — The plasma carotene of the cord blood 
is very low. The mean value for 149 normal infants delivered at term 
was 23 micrograms per 100 ml. of plasma, the lowest value recoi’ded 
was 9 and the highest was 75. S.D. was 11.1 micrograms and the co- 
efficient of variability was 48 per cent. Fig. 4 shows the frequency dis- 
tribution of the entire series for the infants and their mothens. Note 
that the disparity in absolute levels of the two series is so great that 
the maternal values have been plotted on a scale ten times that for the 
infants. One hundred and fourteen of 149 infants (76 per cent) had 
carotene values between 10 and 30 micrograms per cent, which is 
roughly within ±1 x S.D. and indicates a “normal” type of distribu- 
tion. Distribution in the maternal series appear.s “normal.” The 
atypical high values to the right in both scries represent mothers on 
high earotene intake. 

Fig. 4 shows the frequency distribution of maternal and fetal values. 
For reasons mentioned in the preceding paragi-aph, tlie fetal values are 
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on a scale of one-ton tli the maternal values in order to get a comparable 
plot, ihe shape of the curve of maternal values appears to be more 
nonnal than the curve of fetal values, but this could be explained 
by tJie diiTercnee in scale. Inherent error of our method for the deter- 
mination of carotene is on the order of ±2 mierogi’ams per 100 ml. 
Such a small error woiild not change the distribution of maternal values 
sipuncantly, but it might 'well change tiie distribution of fetal values 
where the dilTerence between gi-oups is only 5 micrograms. 

Mixcclloncons Jlclniioiishipi ^. — Tlie felal carotene values and the 
fetal-mat emal relationships did not deviate significantly under condi- 
tions of prematurity or multiple pregnancy. 

Hcl-o.twn of Viiovihi A and Cnroicuc . — Carotene is the precursor of 
vitamin A and can he converted into vitamin A by the human body. 
The relationships between these two .substances in the adult are complex 
and no correlation between the two can be demonstrated in human 
plasma.” In ease the situation might be simpler in the infant, an 
effort was made to determine any relationship which might e.xist be- 
tween carotene and vitamin A in the fetal plasma and this comparison 
was possible in a scries of 133 ca.sc.s. Correlation was lacking, as was 
the case with adults. This is dcmon.slratcd in Fig. 6. For example, it 
is possible to find low plasma vitamin A associated with cither high or 
low plasma carotene, and convcnscly, a high plasma vitamin A might 
he combined with citlier high or low plasma cai’oteno. 

Discussion 


Vitamin A . — The data from this study indicate that the normal in- 
fant is born with an exiguous .su])ply of blood vitamin A, exiguous in 
the sense that a normal infant at birth has less vitamin A circulating 
in the blood than docs its normal mother. This relationship extends 
to the tissues as well, for the fetal liver contains less ^^tamin A than 
the maternal liver.'* Nevcrthelc.ss, these low concentrations of vita- 
min A do not jieee.ssaj’ily signify deficiency; rather they will need to 
be considered as the physiologic condition of the newborn infant. 

The mode of the present series was from 40 to 50 I.U. per 100 ml. 
and included appro.ximately 40 per cent of all infants, while a range 
of 30 to 70 I.U. per cent included approximately 90 per cent of all 
infants. For purposes of comparison the range of normal adult female 
values, as we have said, lies between 75 and 120 I.U. per cent. So long 
as the mother I’emains within this range her fetus may be expected to 


have values approximately one-half as high. 

BeMionship of Feins to Mother.— In spite of the veiy low fetal 
plasma carotene it has a demonstrable direct relation to maternal caro- 
tene. Fig. 5 shows the fetal values plotted against the corresponding 
maternal values. Correlation is obvious by inspection alone, ilie 
multiple correlation coefficient of the entire series was 0.71, wliicli ap- 
pears to be highly significant. By stat^tical “'iteria, a somewhat 
curvilinear regression was found to describe the series sligl t j ^ _ 
than a straight line, and the following formula ^yas <3eriv^: iC - 
4.06 -}- 0.0636 MC + 0.0001 MC.= When the values for maternal caio- 
tene, MC, are known, corresponding values for the infant, ® 

estimated by the above foimiula. As a convenient rule of thumb the 
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fetal value may be estimated as one-tentli the maternal value, if the 
latter is within the middle range (Pig. 5). If maternal values fall in 
the low range the fetus has approximately one-eightli as much carotene 
and when maternal values are liigh the fetus has about o'ne-twelfth as 
much carotene. 

There was no correlation between the values of maternal and fetal 
plasma vitamin A. This lack of correlation suggests that the amount 



Fie., 5.— Scattergraph showing plasma carotene values of fetus plotted against the 
similar values for the mother. The line expresses the equation listed in the text. 


Fig. 



C.-^Showing infants’ carotene values vs. plasma vitamin A values 
evidence of correlation. 


There is no 
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of vitamin A in tlie fetal circulation is independent of tJie amount in 
the maternal circulation. Tlie independence of the fetus in this respect 
was demonstrated in several ways: 

First, there was inversion of the usual maternal-fetal relationship. 
Obviously inversion cannot occur until the maternal i-ange of values has 
dropped below the level oi higliest total value.s. Inversion was limited 
to the range of .subnormal maternal values and was manifested by the 
appearance of fetal value.s which sometimes equalled or e.xceeded those 
of the mother. It is probably fortuitous that inversion in the maternal- 
fetal relationship and subnormal adult values appeared simultaneously 
at maternal levels below 75 to SO I.U. i)er cent. The frequency of in- 
version increased as maternal values decreased, a conclusion well illus- 
trated by our data from the ten women with lowest values; eight of 
these women had inverted values. What the status of the maternal- 
fetal relationship would he under conditions of extreme maternal de- 
ficiency is a matter for interesting speculation. If the maternal level 
of vitamin A dropped below 24 I.U. per 100 ml., the lowest fetal value 
recorded by us, would all fetal values be higher? Speculation aside, 
our data demonstrated that the plasma vitamin A values of the infant 
are independent of the maternal values when the latter are in the range 
of deficiency. 

The fetal values are equally independent of those of the mother under 
conditions of excessive vitamin A intake. Both moderate and lai’ge 
doses of vitamin A elevated the maternal blood plasma vitamin A to 
high levels, yet the fetal plasma vitamin A was not influenced. 

Additional evidence of fetal independence was disclosed by the study 
of twin pregnancies, where wide variations were unexpected and un- 
explained. Boyd,-' however, has noted similar wide variations in blood 
lipids of twins and we have also noted such variations in carotene and 
vitamin C. We are left with tiie unsatisfactory answer that such 
variations are inherent to the fetus as twin infants certainly have an 
identical maternal source of supply and the same placental barrier. 
These variations are probably associated with the distribution and 
utilization of supplies offered, and attention is called to the marked 
variation in weights of identical twins as another example of such a 
condition. 

We therefore conclude that the fetus and mother are never in equi- 
librium as regards plasma vitamin A, excepting by chance. Further- 
more, our evidence suggests that there may be little or no transmission 
of vitamin A through the placenta in either direction. If there is 
placental transmission it is not related to the amounts of vitamin A 
circulating in the maternal blood, but must be detei’mined or limited 
by some intrinsic fetal factors. 

The weight of the newborn infant is one factor associated with the 
plasma vitamin A of the cord blood; Aveight is also associated Avith 
deposition of fats Avhieh takes place late in gestation.-^ Our data 
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indicated a significant relationship between weight and vitamin A in 
infants below normal weight. Is it possible that this relationship may 
be associated with metabolism of fats? Boyd^^ has studied the placental 
transmission of three general groups of fats : ( 1 ) the phospolipids, 

which apparently pass the placental barrier with ease and are utilized 
by the infant in rather large amounts; (2) the cholesterols, which are 
present in smaller amounts and are apparently not so readilj’’ trans- 
mitted or utilized; and (3) the neutral fats, which sometimes pass the 
placental barrier, but may be synthesized by the fetus. Lasch^^ re- 
ported that vitamin A was associated with cholesterol and neutral fat, 
and recent investigators including Josephs*'’ are of the opinion that both 
vitamin A and carotene, being fat soluble, are closely concerned with 
lipid chemistry. The type and amount of lipid vuth Avhich vitamin A 
is associated and the ease or difficulty with which this combination of 
lipid and vitamin pass the placental barrier may be a determining factor 
in the fetal concentration of vitamin A. Further investigations along 
these lines are clearly indicated. 

Straumf jord^® suggested that the formation of vernix caseosa might 
be a manifestation of vitamin A deficiency. By prolonged administra- 
tion of large doses of the vitamin to the mother he was able to reduce 
the frequent appearance of vernix caseosa in newborn infants. No blood 
determinations of vitamin A were made. In our series, which included 
blood determinations, we were unable to obtain any evidence of cor- 
relation between the plasma vitamin A of the fetus or its mother and the 
amount of vernix caseosa, even when the maternal values suggested 
moderate deficiencies. 

No interpretation is offered for the fact that one infant with erythro- 
blastosis and congenital anemia had by far tlie highest vitamin A value 
recorded for fetal plasma in our study. 

Carotene . — The carotene concentrations in blood of the newborn 
infant are very low and are always much less than those of the mother. 
Yet in spite of this disparity, there is a definite relationship between 
the fetal and maternal values thimighout the entire range of values. 
Petal plasma concentrations were approximately one-tentli as high as 
maternal concentrations when the latter were average, one-eighth when 
the mothers’ were low, and one-twelfth when the mothers’ Avere high. 
This intimate relationship suggests a small but regular transfer of caro- 
tene from the mother to the fetus, and is in distinct contrast to inde- 
pendence of the mother and fetus as regards plasma vitamin A. W© have 
no evidence to explain the physiologic differences of transmission of 
these two substances through the placenta, but we believe that dif- 
ferences in lipid solubility may be one of the important factors. 

If the fetus does not receive vitamin A from the mother, there is 
but one other logical source; synthesis from carotene. Tlie small but 
regular transfer of carotene from mother to fetus suggests this possi- 
bility. Yet the relationship can be traced no further as there is no 
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apparent correlation between the levels of carotene, either fetal or 
maternal, and fetal plasma vitamin A. This failure to shoAV correlation 
does not necessarily invalidate the above suggestion for we know that 
the normal adult synthesizes vitamin A from carotene and still there is 
no demonstrable correlation between plasma carotene and plasma vita- 
min Ad=' 

Two aspects of this research concerning vitamin A are significant 
clinically: one is the apparent independence of the fetus as regards 
plasma eoneenti’ations of the vitamin; the other is the comparatively 
small amounts of vitamin A found in the plasma of the newhoni infant. 

It has long been said that the fetus lives as a parasite upon its mother 
and adequate fetal nutrition is usually maintained in the presence of 
materaal starvation. Our data suggest a similar relationship for vita- 
min A because the fetus maintained values for the vitamin within a 
moderate range regardle.ss of mild or moderate maternal deficiencies. 
In such degrees of deficiency w'C need not concern oui’selves with the 
state of the fetus for as far as the feim is concerned there would seem 
to he no advantage in giving the mother exco.ssivc amounts of vitamin 
A, for we w'ere unable to elevate the fetal plasma vitamin A under such 
conditions. 

The same statement does not obtain for carotene. ^Maternal carotene 
deficiencies arc reflected by the fetus as are maternal carotene excesses, 
although concentrations in the fetal blood are always much less than 
those of the mother. Although our Icnowledgc of carotene metabolism 
is incomplete we can say that the fetus is dependent on the mother for 
an adequate amount of carotene w'hich can he supplied by a diet 
adequate in yellow and green leafy vegetables. 

The infant is bom with a small complement of vitamin A and 
should be assured of an adequate intake during early prenatal life. This 
is particularly true of infants of subnormal weight. Under ordinary 
conditions the only source of vitamin A during the first few w'cete of 
life is human or cow's milk. Human colostrum and early breast milk 
contain adequate amounts of %utamin A and constitute the ideal source 
of supply. Cowl’s milk, Avhich contains smaller amounts of -\dtamin A, 
is often used as a substitute for the human product. Such substitution 
is undesirable during the first tAvo AA'eelvS of life but if it is absolutely 
necessary the addition of Autamin A to the coav's milk is clearly in- 
dicated. 

Summary and Conclusions 

1. The values obtained by a reliable method of chemical analysis for 
plasma vitamin A of normal neAvborn infants Avere approximately one- 
half as high as normal adult values. 

2. Plasma vitamin A of the newborn infant Avas independent of 
maternal plasma Autamin A regardless of the mother’s intake of this 
vitamin. Loav maternal values Avere not reflected by the fetus, and in 
many such instances the fetal values Avere similar or higher. Adminis- 
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tration of excessive amoviiits of vitaiuin A to the mother elevated the 
maternal blood values but was without effect on the fetal blood values. 

3. Plasma vitamin A of infants below average weight was usually 
low, while that of infants above average iveight varied ivithin the normal 
range for infants. 

4. Plasma carotene from the umbilical cord of newborn infants ivas 
approximately one-tenth as high as maternal plasma carotene when the 
latter were average, one-eighth w'hen the maternal values were low, and 
one-twelfth when they were high. 

5. Fetal plasma carotene varies regularly with maternal plasma caro- 
tene and can be estimated with considerable accuracy by a mathematical 
equation showing a curvilinear relation. 

6. There was no correlation between fetal plasma carotene and 
vitamin A, yet this does not neeessai’ilj’^ exclude carotene as a precursor 
of fetal vitamin A. 

7. Vitamin A, in contrast to carotene, either is not transmitted or is 
poorly transmitted from the mother to the fetus. In this respect it 
resembles certain lipids, and vitamin A transmission tlirough the 
placenta may be related to or limited by lipid metabolism at the 
placental barrier. 

8. The newborn infant should be assured of an adequate supply of 
vitamin A diulrig early life. Human colostrum and early breast milk 
are the ideal source of supply, but if cow’s milk is substituted there is 
need for additional vitamin A. 
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THE ACTION OF SYNTROPAN ON THE UTERUS" 

J. A. Wells, Pii.D., D. D. Alhehs, i\r.S., and A. C. Ivy, PilD., M.D. 

CincAco, III. 

(Ftojh the ])cp(ii tuifutfi of l^lmrtHocolof/p (tud J*hp.^i(do//Pf KorthwenterJ^ 'Uiiivcvfdty 

Medical .School) 

I T HAS been reported that .synlropan (the pliospliale of the dl-tropic 
acid ester of 3-dietliylan)ino-2, 2-dimctliyl-l-propanol) hastens tlie fii-st 
stage of labor in the liiinian being.’"® Tin's drug is claimed to etTeci an 
increase in the rate of dilatation of the cervix and it is implied that the 
principal meclnniLsm is one of accelerated cervical relaxation. 

Studies of the action of .syntropan on experimental animals have 
revealed that this drug causes contraction of the intact iiteri of non- 
pregnant and pregnant rabbits.' It has also been shown that .syntropan 
causes contraction of uterine strips from nonpregnant rabbits; non- 
pregnant guinea pigs; nonpregnant eats (pregnaiit cat uteri were re- 
laxed by syntropan) ; and nonpregnant human being.s.’’ ’’ 

The purpase of the present investigation was (1) to confirm and 
extend certain of the existing information on the action of syntropan 
on the excised uterine strip; (2) to study the action of syntropan on 
the intact animal uterus; and (3) to obtain information on the action of 
syntropan on the intact, unane.sthetized, ])regnant animal prior to 
spontaneous delivery. 

Method 

The action of syntropan**' on the uterine strip has been studied in 
nonpregnant, pregnant, and post-partum rats; nonpregnant, pregnant, 
post-partum, and progesterone treated nonpregnant guinea pigs; and 
pregnant human beings. The progesterone treated strips were ob- 
tained from non-pregnant guinea pigs which were injected subcu- 
taneously with 5.0 mg. of progesterone in oilt daily for five days. 
These uteri were studied on the eighth day, and at this time showed 
marked endometrial groudh. The human uterine strips were obtaijied 
at the tinie of elective cesarean section in patients who were not in 
labor.! 

Strips of the various uteri were suspended in a small bath (7.5 e.c.) 
containing a modified Sollmann-Rademaekers solution (NaCl 9.0 
Gm./L. ; CaClo 0.12 Gm./L. ; KCl 0.423 Gm./L. ; NaHCOs 0.32 Gm./L. ; 
and dextrose 0.5 Gm./L.). The bath was maintained at 38° C., and the 
solution was constantly aerated. 

The syntropan was made up to 1 per cent strength in portions of the 
above solution, and was kept at the same temperature as the bath. 

♦Assisted in part by a grant from Hoffmann-La Roche, Inc. 

♦♦Furnished to us by Hoffmann-La Roche, Inc., through the courtesy of Mr. E. W. 
Marti and Mr. W. P. Freeman. 

tFurnished to us by Roche-Organon. Inc., through the courtesy of Mr. B. w. Marti 
and Mr. W. P. Freeman. 

tFurnished to us through the courtesy of Dr. B. Mortimer. 
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In most instances enough of this 1 per cent syntropan was added to the 
bath to make the final concentration 1 :3,000. 

Studies have been carried out on the change of pH of the bath as 
produced by syutropaii. A glass electrode pH meter was employed. Iir 
the control procedure, in which the pH was altered by the same amount 
as by syntropan, dilute hydrochloric acid was emploj^ed. 

Studies of the action of syntropan on intact post-partum uteri have 
been performed on immediately post-partum (within 48 hours) guinea 
pigs and dogs. Sodium pentobarbital anesthesia was employed, and 
the activity of the uteri was recorded by means of balloon water ma- 
nometer systems. 

In the guinea pigs the balloon was introduced into the uterus by 
way of the vagina. In the dogs the abdomen was opened and one 
balloon was introduced into the body of the uterus by way of a small 
incision in the wall of the uterus, and another balloon was placed in 
the cervix. This latter balloon was of a cylindrical type with rigid 
metal ends so arranged that only a circular type of movement was 
recorded. 

Injections of syntropan (2 to 20 mg./kg.) were made intravenously; 
via the jugular vein in the guinea pig, and via the femoral vein in the 
dog. 

Studies of the action of syntropan on pregnant unanesthetized 
animals were performed on guinea pigs and rats. Dated pregnancies 
were obtained by the following techniques. It is well kno^vn that the 
rat and the guinea pig exhibit a more or less uniform estrus cycle. The 
period of estrus in the guinea pig is grossly characterized by solution 
of a membrane which at all other times seals the vagina. Therefore, 
dated pregnancies were obtained in guinea pigs by the simple procedure 
of placing males with females for only one of these periods when the 
vagina was open. In our colony of guinea pigs the duration of vaginal 
canalization was approximately three days. Therefore, if it is assumed 
that fertilization occurred on the middle day of vaginal opening, then 
the recorded duration of gestation can be in error by only plus or minus 
half of the period of vaginal opening in any given animal. 

In the rat the technique of obtaining dated pregnancies was one of 
repeated breeding of the colony at two-day intervals. Feti are readily 
palpable on the fourteeirth but not on the twelfth day of gestation. 
Therefore, it is felt that by this technique the duration of gestation 
can be determined with an accuracy of one day. 

Noi'mal gestation periods were determined in a series of rats and 
guinea pigs, and using these average values for reference standards 
treatment was carried out in other series of animals at uniform inter- 
vals prior to spontaneous delivery. In general, treatment was begun in 
the guinea pigs six days, and in the rats four days before tlie calculated 
delivery date. 

In the guinea pig it is knoAvn that there is a marked separation of 
the sj^mphysis pubis wliich occurs from one to several days prior to 
spontaneous delivery.’®’ As an additional check, careful palpation 
of the treated animals in tlie present study revealed that no such 
separation had occurred at the time of treatment. 

Treatment of the guinea pigs consisted of the intraperitoneal injec- 
tion of 1 e.c. of a 1 per cent syntropan solution every half-hour for a 
series of ten injections, or a total dose of 100 mg. In a second series of 
animals comparable subcutaneous injections of sjuitropan were per- 
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formed. In a control series of animals 0.9 per cent sodium chloride 
rather than syntropan was in.iected intrapcritoneally. Treatment of the 
rats consisted of a series of eight half-hourly intraperitoneal injections 
of 1 c.c. of 1 per cent syntropan solution. 

All injected animals were observed for a period of 24 hours from the 
beginning of the injections and deliveries were recorded as those which 
occurred within the 4.5-hour treatment ])eriod and those which occurred 
during the subsequent 19.5 hoiirs. Any deliveries which occurred more 
than 24 hours from the time of injection were disregarded because of 
the encroachment in time u]mn the range of observed spontaneous 
deliveries in the control scries of animals. However, in the control 
series no animals had spontaneously delivered by this time. 

Results 

Sindics of ihe In Vitro Action of Syntropan . — Syntropan in a con- 
centration of 1 ;3,000 produced a variable response of the uterine 
strips. In each instance cither contraction or relaxation of the strip 
in response to this drug was observed, hut the direction of the response 
was constant for any given strip. 


NON-PREGIMANT rat POST-PARTurA RAT 



PREGNANT RAT UTERINE 5TRIP ‘ 



c 

Fig. 1. 

Relaxation in the present studies implies either an elimination of 
spontaneous contraction with a- progressive loss of tone, or in certain 
instances, simply a cessation of spontaneous activity. In all cases 
spontaneous activity returned when the syntropan was washed from 
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the bath. Contraction implies either a single prolonged contraction with 
tone remaining above the basal level or an increase in frequency o 
contraction with an elevation of tone. 

Hats . — ^It can he seen (Table I) that in a series of iiteiine strips 
from 9 nonpregnant rats, 4 were relaxed and 5 were contracted by 
syntropan (Fig. 1-A). Uterine strips from 10 pregnant rats were all 
contracted by syntropan (Pig. 1-C). In a series of 6 uterine strips 
from post-partiim rats (1 to 1.5 days), 3 were relaxed and 3 were con- 
tracted by syntropan (Fig. 1-B). 


Non-PrbcnanT G F STajp 



A 


C.R UTebihe STbifs 



9..S SYMTROVAN 



A 5 f*\G. syntropan 


c 


GrTTHUik HUMKN UTERINE STRIP5 



A-a w© ^ avMTWi 



D 


B 

Fig. 2. 


Table I. Action of Syntropan on Excised Uterine Strips 


type op 

type of uterus 

NO. OF 

RESPONSE 

animal 

ANIMALS 

RELAXATION 

CONTRACTION 

Rat 

Nonpregnant 

9 

4 

5 


Pregnant 

10 

0 

10 


Post-Partum 

6 

3 

s 

Guinea pig 

Nonpregnant 

10 

0 

10 


Pregnant 

10 

^ 1 

7 


Post-Partum 

11 

9 : 

2 


Progesterone Treated Nonpregnant 

7 

0 

7 

Human 

Pregnant 

9 

4 

5 


Guinea Pigs . — In the guinea pig (Table I) a series of uterine strips 
from 10 nonpregnant animals were all contracted by s.nitropan (Pig. 
2- A). Ill a series of uterine strips from 10 pregnant animals, 3 were 
relaxed and T were contracted by syntropan (Fig. 2-1}). In a series 
of uterine strips from 11 post-partiim guinea pigs, 9 were relaxed (Pig. 
2-C) and 2 were contracted by syntropan. 

An attempt was made in a series of seven nonpregnant guinea pigs 
to determine whether the response of the isolated uterus to .s.nitropan 
could lie altered by the administration of progesterone. However, even 
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though large doses of tliis drug were used the response of these uteri 
remained typieal of the nonpregnant animal, and all strips were con- 
traeted by syntropan (Table I). 

The addition of syntropan to the muscle hath in a final concentration 
of 1:3,000 lowered the pH of the hath from 7.9 to 7.0 at the time the 
response of the muscle occurred. Similar depression of the pH hy 
HCl did not produce the characteristic respon.sc of the uterine .strip 
(Fig. 3-C). 

Human Beings . — Tn a scries of nine uterine .strips obtained from pa- 
tients hy cesarean section (Table I) four were relaxed and five were 
contracted by syntropan (Fig. 2-D). 

Studies of the action of sgntropan upon, the post-pavtum uterus in 
situ have revealed that in a series of 10 guinea pigs the intravenous 
injection of syntropan (10 to 20 mg./kg.) caused an immediate increase 
in the intrauterine pre.ssure (Pig. B-A). This response was not 
produced by the control injection of .saline. The duration of this 
response varied from 2 min., 38 sec. to 17 min., 7 sec. Avith an average 
of a little over 9 min. A similar response could be elicited by a sub- 
sequent injection of the same amount of drug. 


POST.PABTuM Guinea pig 

INTRA - UTEBINE BALLOON 



♦ 

s mo svatropan 


STUDY ON GUINEA PiO STRIPS 

r.*t t A *♦ » • Af* 

•»**•«» ***** 

rrns.'.U'i.? 



A 

POST • PAATuf'l OOC 


l(tt •*(» 
PkHTwM wTOwl 


OAlloon STuot 


c 





B 

Fis. 3. 

In a series of 5 post-partum dogs the intravenous injection of 
syntropan (2 to 8 mg.Ag-) caused an immediate contraction of the 
uterus (Pig. 3-B). This response was marked but brief, lasting only 3 
to 5 min. In these same animals a balloon was placed in the cervix, and 
while it is difficult to ascertain whether increased cervical contractions 
occurred, it is very evident that cervical relaxation in response to 
syntropan definite^ did not occur. 

Shidies of the action of syntropan on the intact pregnant animal 
required a preliminary determination of the normal gestation period. 
A study of 18 normal guinea pigs revealed that the average day of 
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delivery was 66.1 ± 3.42* days from the assumed day of fertilization. 
None of these animals delivered before the_ sixty-second day. In a 
similar series of normal rats the average delivery date was 22.0 + 0.7 
days from the assumed day of fertilization. 

It can he seen (Table II) that in a series of seventeen guinea pigs 
injected intrap eritoneally with saline 59.6 ± 3.0 days after the assumed 
day of fertilization, no animals delivered within the 4.5-hour treatment 
period. However, eleven or 64.7 per cent of these animals delivered 
within the next 19.5-hour period. In a comparable series of thirty-three 
guinea pigs injected intraperitoneally with a total of 100 mg. of syn- 
tropan 58.4 ± 2.15 days after the assumed day of fertilization, sixteen 
or 48.5 per cent delivered within the 4.5-hour treatment period. Seven 
animals or 21.2 per cent delivered during the ensuing 19.5 hours, mak- 
ing a total of 69.7 per cent delivering within the 24-hour period. 

Table II. Action of Syntropan on the Pregnant Animal 




NO. 

OF 

ani- 

mals 

AVG. DURA- 
TION OP 
GESTATION 
AT TIME OP 
TREATMENT 


ANIMALS DELIVERING 


TYPE 

OF 

animal 

series 

ROUTE 

OF 

i INJECTION 

WITHIN 

4.5 HOURS 

WITHIN 
NEXT 19.5 
HOURS 

TOTAL 










NO. 

% 

Guinea 

pig 

Untreated 

controls 

18 

60.0* 

— 

0 

0 j 

0 


»i 

0 

Saline 
controls ' 

17 

59.6 ± 3.0 

Intraperito- 

Deal 

0 1 

1 

0 ' 

1 

11 

64.7 1 

1 

64.7 


Syntropan 

33 

58.4 ± 2.15 

Intraperito- 

neal 

16 

i 

48.5 

i 

7 

21.2 

23 

69.7 


Syntropan 

12 

59.8 ± 2.28 

Subcutaneous 

1 

8.3 

2 

16.7 

3 

25.0 

Bat 

Untreated 

controls 


18.0t 

— 

0 

0 




0 


SjTitropan 

12 

18.0 ± 0.S4 

Intraperito- 

neal 

0 

1 

0 

j 

2 j 

116.7 1 

1 ^ 

16.7 


*Avg. Gestation Period = C6.1 ± 3.42 days. 
tAvg. Gestation Period = 22.0 ± 0.7 days. 


In a series of twelve guinea pigs injected subcutaneously tvith a 
total of 100 mg. of syntropan 50.8 ± 2.28 days after the assumed daj’^ of 
fertilization, 1 animal delivered during the en.suing 19.5 hours, making 
a total of 25 per cent delivering during the 24-hour period following 
the beginning of injection. 

In a series of twelve pregnant rats which were injected intraperi- 
toneally with a total of 80 mg. of syntropan (Table II), no animals 
delivered within the treatment period. However, two animals, or 16.7 
per cent, delivered within the following 19.5 hours. 

Discussion 

Tlie present findings are in agreement ivith those of others who 
claim that syntropan causes contraction of the nonpregnant guinea pig 
uterus in vitro.®- ® Contraction in response to syntropan was also 
uniformly obtained with pregnant rat uterine strip.s. However, the 
possibi lity that this drug could cause either contraction or relaxation 

standard de viation of the distribution was calculated bv the formula- 
a ^ I ZX» - Mx’ 

V N 
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of the oMicr typos of utoi-ine strips Icsiod has not. heretofore heeii 
mentioned. The meehaiiism l)y -whieli a drn<r can ])roduec oppasite 
phenomena in one and tlie same type of uterine sti'ij) is not at the 
present time explainahle, hut a similar situation is known to exi.st in the 
ease of the action of epinephrine on tlie uterine .slrip.’- 

Tho .sufjpesl ion lias heen made that syntropan produces a response of 
tile isolated mu.scle liecan.se it lowens (lie pJT of tJie liafh.” The present 
oiiscrvations indicate that syntropan is capalile of loweriipi: tlie jiTT of 
tile hatli at the time that tlie characteristic, res]ionse of tlie muscle 
occurs. However, wliile an etpial loweriiifr of tlic ])Tr liy tlie addition 
of a small amount of acid is associated witli a .sli<rlit change in tlie 
activity of the muscle, it hy no incaiis jiroduces the characteristic 
muscular response of the drug. 

Whatever the final interpretation may he, the evidence indicates 
that syntropan has an action on the isolated uterine .strip, >Such evi- 
dence would .suggest that syn1ro]ian may produce its effect in the 
animal liy direct muscular action rather than hy blocking a cliolincrgic 
mechanism. 

It is knomi that experimental alteration of the hormone level of 
oevla’m animals will cliange the rcspon.se of tlie uterine strip to certain 
drugs acting on the uterus. However, the present inability to alter 
the response of the noniircgnant guinea ]n'g uterus to syntropan by 
pretreatment of the animal with progesterone is in agreement with 
similar observations on the rabbit.' 

The implication found in the clinical literature that .syntropan 
hastens cervical dilatation by relaxing the cervix docs not receive sup- 
port from the present observation that this drug does not relax the 
cervix of the post-partum dog. While there is no reason to assume that 
the two situations arc in any way comparable, there is also no reason 
to assume that an increa.sed rate of cervical dilatation can be accom- 
plished only by a specific relaxation of the cervix. In all probability 
cervical dilatation is a physiologic ad.iustment to the presenting part 
and is accomplished by effective contractions of the body of the uterus. 
Therefore, it would appear that hastening of cervical dilatation might 
best be accomplished by a drug which increased the effectiveness of 
the contractions of the body of the uterus. 

The present observations that a small per cent of guinea pigs 
delivered offspring following the subcutaneous injection of syntropan, 
coupled with the fact that a substantial number of animals delivered 
during a series of intraperitoncal injections of this drug, might seem 
to indicate that this drug is capable of inducing labor before normal 
term in these animals. However, the finding that a similar substantial 
number of animals delivered following the intrap eritoneal injection of 
saline, but after a longer time interval, would seem to indicate that 
syntropan acts to speed materially the nonspecific induction of labor 
produced by repeated intraperitoncal injection of the guinea-pig. 
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Summary and Conclusions 

1. Ulei’ino strips respond to the administration of a 1 -.3,000 dilution 
of s}’ntro]iah. Contraction in response to syntropan occurs in non- 
pregnant. guinea pig and pregnant rat uterine strips. Either contrac- 
tion or relaxation in response to syntropan occurs in nonpregnant and 
post-partum rat; pregnant and post-])artum guinea pig; and pregnant 
human uterine stri]‘)s. Such evidence would suggest a direct muscular 
action of this drug in the animal. 

2. The slight alteration of the pH of the muscle hath produced hy 
the addition of syntropan is not resiionsilile for the characteristic 
action of this drug on the uterine strip. 

3. Progesterone treatment of tlie nonpregnant guinea pig does not 
alter the response of a strip of its uterus to syntropan. 

4. The intravenous infection of syntropan causes a temporary in- 
crease in tlie contractions of intact post-partum guinea pig and dog 
uteri. The cervix of tlie post-part.um dog uterus is not relaxed hy 
syntropan. 

5. Syntropan in suitable concentrations .significantly accelerates the 
nonspecific induction of lalior produced liy repeated intraperitoneal 
injection of the pregnant guinea pig. However, a similar phenomenon 
does not occur to any significant degree in the pregnant rat. 
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A TWENTY-SIX-DAY HUMAN EMBRYO- 

William E. Studdiford, SLD., New York, N. Y. 

(From the Obstetrical and Gynecological Service [III Divisiori\ Bellevue Hospital, 
and from the Department of Obstetrics and Gynecology, Hew Yorlc 
Vniversity College of Medicine.) 

I N RECENT years there has been a reawakening of interest in the 
early stages of human embryology. While we were formerly de- 
pendent for our knowledge on the accidental discovery of a small num- 
ber of human speeimons, few of which were perfect, and many of 
which were incomplete or defective, recent well-planned search has 
resulted in the description of a i-elatively large series of fertilized ova, 
the youngest of which is beginning the process of nidation. Renewed 
interest in this important subject can be attributed largely to the 
efforts of Rock and Hertig'^ in cooperation with the Department of 
Embiyology of the Carnegie Institution of Washington.- These workers 
have discovered and described twelve early human ova varying in age 
from 71/^ to 16 days, and moi’eover in each instance, have supplied the 
data dealing with the clinical background relating to each specimen. 
This study has east important light on the time of ovulation and 
fertilization and has demonstrated that, occasionallj^ visible uterine 
bleeding of variable quantity and duration may accompany the process 
of nidation. 

The specimen which is to be presented is quite elderly in comparison 
to those of Rock and Hertig. Nevertheless it is of interest because it 
has been pronounced perfect and because it casts some light on the 
causation of uterine bleeding occurring in the early months of preg- 
nancies which otherwise pursue a normal course. 

Before presenting this specimen a few words should be said as to the 
manner in which it was obtained. 

Mrs. M. C., 37 years old, para vii, gravida viii, was admitted as an 
emergency case to the obstetric service of Bellevue Hospital on Jan. 

7, 1941, in the eighth month of pregnancy, complaining of headache 
and loss of vision. On examination she showed marked generalized 
edema, a blood pressure of 235/130, and a hemorrhagic retinitis. Her 
•urine boiled solid with albumin. After a short period of observation, 
labor was induced by rupture of the membranes through a partially 
dilated, soft, thin cervix, and by the administration of pituitrin. After 
a short labor, she was delivered of a normal 51/2 pound premature in- 
fant which survived. Following delivery, gradual improvement took 
place in the mother, the retinitis clearing up, but a moderate degree of 
hypertension and albuminuria persisting up to the time of discliarge. 

'Presented at a meeting- of the New York Obstetrical Society. March 9, 1943. 
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Post-partuni sterilization, was considered but the idea was abandoned 
because of the somewhat precarious condition of the patient. Because 
she had five living children and had shown evidence of toxemia in 
some of her other pregnancies, she was given contraceptive advice, 
strongly warned against the danger of any further pregnancies, and 
was requested to report to the hospital at once if ever she suspected 
herself to be pregnant. 

Recalling the latter advice, she returned to the hospital on Sept. 23, 
1942, stating that her last menses had occurred on August 18, and that 
she believed hei-self to be pregnant. Although she appeared older than 
her stated age, her general physical examination was negative except 
for a few findings. Her blood pressure, which had been found to be 
210/130 before admission, dropped to 140/100 after twenty-four hours' 
rest in bed. On bimanual examination the uterus felt soft and a little 
enlarged. The urine showed a trace of albumin. After discussing the 
situation with the patient, she agreed to the removal of her uterus as 
the most certain method of terminating the present pregnancy and 
preventing a recurrence of this situation. Accordingly on Sept. 25, 
1942, thirtj'-eiglit days after the last menses, a liigh supravaginal 
hystereetomj’’ was performed, leaving a small part of the lower corpus 
so that menstruation would continue. Her postoperative course was 
uneventful and she was discharged on October 8, 1942. 



Pig-. 1. — NidaUon site (x2). The smooth mound, under which lies the ovum, 
measurea 2 cm. in diameter. The surrounding decidua vera shows an uneven surface 
marked by furrows and crypts. The point at which it joins the decidua capularis is 
marked by a sulcus which almost surrounds the nidation site. Note areas of dis- 
coloration in decidua capsularis. Regular network of lines on decidua capularis is 
due to gauze being laid over fresh specimen during process of fixation. 


The specimen was examined immediately on removal and consisted 
of the upper % of the uterine corpus. It appeared slightly bluish in 
color, a little enlarged and softened in consistency. The uterus was 
opened by the method advised by Hertig in order to avoid injury to 
the contained ovum, an incision being made through the depth of the 
myometrium along the left border of the organ to the left cornua and 
across the fundus to the right cornua. The incision was completed by 
dividing the decidua with a pair of fine scissors. The uterus was then 
laid open much as one would open a book. The myometrium appeared 
to be slightly increased in thickness and the cavity was lined with a 
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pale iimcoiis incinbrano 8 to 9 inm. in thickness, the surface of which 
was made iri'c^ular by low iioiypoid in-ojeetions separated by crevices 
and furrows. The ovum was easily detected on the middle of the poste- 
rior wall to the left of the midline. Here was noted a low mound about 
2 cm. in diameter projectinp: sli"iifiy above the surrounding decidua. 
The central portion of this structure showed a smooth, semi-translucent 
surface and was bluish in color. The bordei-s were indistinct, merg- 
ing gradually witii tiie .surrounding decidua vera, the beginning of 
^vhich was marked by a crevice which seemed to encircle the nidation 
site. The specimen was ])laced immediately in Bouen’s .solntion and 
allowed to fix for twenty-four liotins. At the end of tliis lime, a .square 
block Avas excised from the uterine Avail including the nidation site 
and the surrounding decidua vera (Big. 1). The outer layers of the 
myometrium Averc cut aAvay and the sjiecimen Avas alloAved to fix for 
tAA’cnty-four hours more. It AA-as then placed in SO per cent alcohol and 
sent to the Department of Embryology of the Carnegie Institution of 
Washington. Tlirough tlic kindne.ss of Geoi-ge W. Coi-nei’, this .sjiecimen 
Avas placed in the hands of Chester Heuser for detailed study. The 
folloAving is based on his report. 



Fig. 2. — A portion of tlie aiiinion has 
measured ij.3 mm. in lengtli. The large 
the yolk sac. (X8.) 


been removed disclosing tlie embryo which 
round structure adjacent to tlie amnion Is 


Tlie OAUiin, submerged in SO jier cent alcohol, was dissected undei 
the binocular microscope. At various steps during the progress oi 
the Avork, stereophotographs Avere taken in order to preserve an ade- 
quate record of the relationships. A small piece of the decidua cap- 
sularis AAuth the underlying chorionic Avail Avas first excised in oidei to 
determine the position of the embryo. The extra-embryonic space 
AA'ithin the chorionic plate Avas found to be filled with rather dense 
coagulum. Some of tliis material aa'bs carefully I’emoA'cd, brniging into 
AueAv the yolk sac. The embryo, enclosed in ^ the slightly expanded 
amnion, Avas next found attached to the usual site ; that is, to the deep 
part of the inner a'spect of the chorionic plate. Due to precipitation 
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of the proteins on the external surface of the amnion, the body of the 
embryo could be seen only faintly. It seemed best, therefore, to dis- 
sect offi'enongh of the amnion to expose the body stalk (Fig. 2). The 
latter structure was then cut aeiuss close to the chorionic Avail and the 
embryo and yolk sac Avore removed. The embi-yo appeared entirely 
noi’mal and symmetrical. It. Avas strikingly similar to a monkey embryo 
of 26% days’ fertilization age and mea.sured 5.3 mm. in its maximum 
length. The arm buds Avere definite and tbe leg buds Averc just appear- 
ing (Fig. 3). The embryo Avas embedded by the double colloidin- 
paraffin method and has been sectioned at 6 microns by the Avater-on- 
the-knife procedure. These sections are at present being studied. 

The empty chorionic sac Avith its surrounding decidua Avas returned 
to tlie pathologic laboratoiy at BellcAuie Hospital Avhere additional sec- 
tions Avere prepared in order to study the relationship of the chorion 
to the decidua. The details of these sections are best shoAAm by Figs. 
4 to 9. 






Fig. 3. — Embryo and yolk sac, lateral aspect. Note beginning limb buds. (X12.) 


Discussion 

Tavo points may be raised in the discussion of this specimen. The 
first has to do Avith the duration of the pregnancy. Dr. Heuser Avas 
able to state by comparison AAith a monkey embryo that the age Avas 
about 261/2 days. Granted that this deduction Avas correct, the day of 
fertilization must have been August 31, the tAvelfth day after the be- 
ginning of the last menses. This date Avould coincide AAulh the begin- 
ning of the portion of the menstrual cycle during Avhich ovulation is 
believed to occur most commonly arid Avhen fertilization of the ovum is 
therefore most possible. His estim'^tion of the age by comparison and 
the possible age as calculated from the menstrual history, therefore, 
are closely similar. ’ 

The second point of interest lies in the degenerative and hemorrhao'ic 
changes Avhich have already taken place at this early stage of pregnaiTcy 
in the decidua capsularis. These changes are limited to this area no 
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rip. 4 . — Low power nilcropliotosraph showinpr tlic empty chorionic vcslcio (the 
embrj’o, amnion, and yoik sac iiavinp been removed), iylnp in tiic maternal blood 
space and surrounded by a mantle of decidua. Note the extreme thinning- of the 
decidua capularis. The irregularity of tiic surface is due to artefact. 



f?- 




Fig. 5 Edema of outer third of myometrium with dilatation of blood vessels. 

Hypertrophy of muscle cells has not as yet taken place. This change must account 
in part for the softening and enlargement of the uterus. 







STUDDIFORD: TWENTY-SIX-DAV HUMAN EMBRYO 


235 


evidence of them being found in the decidua vera. It seems most 
likely that they are related to the stretching and distention of the thin 
layer of decidua separating the maternal blood space from the uterine 
cavity, rather than to any lack of progesterone stimulation. 



Fig. G. — Lining of maternal blood space, showing partially broken down decidua 
and the beginning of a marginal layer of fibrinoid material, along the surface of 
which syncytial cells are arranging themselves. 



Hertig and Rock have demonstrated that uterine bleeding, usually 
slight, but variable in quantity and duration, may announce the nida- 
tion of a uterine pregnancy. It is not difficult to imagine that these 
lesions may account for the bleeding which occurs not infrequently at 
a later period in the first trimester of pregnancies which otherwise 
pursue a normal course. Furthermore, it is easy to imagine the rup- 
ture of the superficial wall of the maternal blood space of an early 
pregnancy which is otherwise normal. Such a rupture ^vill result in 
quite profuse fresh uterine hemorrhage and unless promptly sealed by 
thrombosis, will result in the loss of a normal pregnancy. With the 
presence of such lesions, trauma does not have to be considered as an 
additional factor. Uterine bleeding and abortions occurring in the 
first trimester accompanied by this characteristic bleeding may be said 
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to bo caused by acoidoiilal bcinon-hage oC eai-ly ]U’ognaucy. It is par- 
ticularly difficult to see ivlial inlluoncc progesterone tberajiy would 
have on the course of lliis condition. The sudden bright bleeding char- 
acteristic of tliis type of abortion offers it.self in sliarj) contra.st to the 
gradual appearance of an increasing brownish uterine discharge which 
so often precedes the abortion of a defective ovum. 



L__.. 



pij-. g. — Higher niagniflcjition of clcciilua capulnrl.-?, sliowing: infiltrating hemorrhage 

and degeneration. 



.f '- 'J. 


Pig. 9:— High power magniOcation of capularis showing infiltrating hemor- 



STUDDIli’ORD : TWENTY-SIX-DAY HUMAN ElilBRYO 


237 


References 

Rock and Hevtig; Am. J. Obst. & Gykec. 44: 973, 1942. 

2. Hertig and Rock: Carnegie Institution of Wasliingtoii Publication No. 525: 

127-156, 1941. 

Discussions 

DR. DONAL SHEEHAN (by invitation).— A specimen like this is of enormous 
importance because we are too dependent in our teaching of embryology upon chick 
and pig embryos. Up until a short time ago there existed only a few human 
embryos for study. The Peters and the Teachcr-Bryce embryos turned out in the 
light of recent work to be abnormal, and their ages as at first estimated are no 
longer accepted. The Miller and the Muller embryos are each represented by only 
few odd sections. 

The early cleavage of the fertilized human ovum has never been seen, though we 
have learned a great deal about it from the monkey. At the Carnegie Institution, 
Dr, Streeter and his collaborators have made a careful study of the early cleavage 
in the monkey. During the first thirty' days, the stages are presumably very close 
to those of the human being. On the fourth day' the fertilized ovum of the monkey 
is merely a little ball of about sixteen cells, in the typical morular phase. On the 
eighth day it has become a blastocyst with a single-layered trophoblast. On the 
ninth day nidation begins and by the tenth day the amniotic cavity' has formed, and 
the trophoblast has become bilaminated and lacunae have appeared. From this 
stage onward we can go direct to early human embryms for study. During the last 
three years a number of these specimens have been described. The two earliest 
include one described by Krafka (1942), a seven-day human embryo discovered in 
the tube, a fairly late ovum to be found outside the uterus, and a second embryo, 
to which Dr. Studdiford referred, the earliest of the Hertig-Rock eollection. The 
latter is a seven-and-a-half-day embrym which has just started to be implanted, is 
not as yet covered by the epithelium of the uterus and is in the typical blastocele 
phase. 

I would like to bring out in the discussion the question of judging the age of 
such specimens of early human ova. A certain degi’ce of accuracy can be obtained 
from comparison with the monkey', but there must always be a small element of 
doubt in this method. If, however, the age is based on the menstrual history and 
the estimated time of ovulation, we are on perhaps more debatable ground. Ovula- 
tion presumably' takes place about the fourteenth day, but a certain amount of 
variation must occur in this date. And how long after ovulation does fertilization 
occur? It is generally believed that not more than one day elapses between ovula- 
tion and fertilization, but possibilities of variation exist. The nidation of the 
fertilized human ovum may start, at the earliest, on the fifth day after ovulation, 
but it may' be any time from the fifth to the ninth day. Therefore, in judging the 
age of an early embryo from the menstrual history alone, one might conceivably 
make a mistake of one or two days which, of course, in these early stages, may be 
very significant. 

I do not think, however, from the teaching point of view, we are so interested 
in the exact age as in the stage of development of the embryo, in the steps of 
progress which have taken place in the various organ systems. It is from this 
standpoint that it is so important that more of such specimens should be collected 
to fill out the true history of human development. You gentlemen have the oppor- 
tunity to make this material, when accidentally obtained, available for study. It 
should be sent in a properly fixed condition, preferably, I think, to the Carnegie 
Institution, where facilities are available for adequate sectioning and study. 

I was interested to note that Hertig and Rock had found, out of a series of 
twelve early ova, seven normal which were all implanted on the posterior wall. 
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and five abnormal which were in each caac implanted on flic anterior wall. I am 
curious to know whether Dr. Studdiford feels that there is any relationship between 
the state of the embryo and the .‘<ite of implantation. It would seem to mo that 
in these eases it was a matter of pure chance. 

DR. WILLIAM E. STUDDIFORD. — I think that Rock’s observation that all 
normal implantations occurred on the posterior wall and all abnormal implantations 
occurred on the anterior wall must bn just one of those runs of llpures that occur 
in a small series of eases. We all know that wo lind jierfectly normal pregnancies 
with the placenta on the anterior wall of the uterus as so often noted in cesarean 
section. 


THE ERGOT ALKALOIDS 

A Comparison of Ergonovine With the Total Alkaloids in Their 
Effects on the Puerperal Uterus 

William Bickers, jM.D., Richmond, Va. 

'^WO groups of ergot alkaloids are known to e.xist; the active siib- 
stances including ergonovinc, ergotoxine, crgotaminc; and the in- 
active isomers including ergomelrininc, crgolonine and others. The 
active alkaloids may be further divided into the (1) tvater soluble 
ergonovine which has a prompt but relatively fleeting oxytocic effect 
upon the uterus and (2) water insoluble ergot amine-ergotoxine group 
with a slower but more prolonged effect. Until the last seven j’ears it 
was thought that the therapeutic potency of ergot resided exclusively 
in the water insoluble crgotaminc-crgotoxinc alkaloids. However, it 
should be noted that some years previously certain clinical observers had 
commented upon the fact that occasionally one did note some exj-iocic 
effect in the water solutions of ergot but these observations were never 
reported or followed up. In 1929, Thompson, tlien at the University of 
Maryland, recognized the instability of the fluid extract of ergot and 
subsequently advised the use of a dry alkaloid salt, ergotamine tartrate.' 

The foundation for all of our newer knowledge of ergot M'as laid bj" 
Chassar Moir at the University College Hospital in London, England.- 
Using an inflated rubber bag in the puerperal uterus he connected this 
by way of a rubber tube to a manometer Avhich recorded the contractions 
of the uterus upon a kymograph. By the injection, separately, of the 
various alkaloids of ergot, he was able to demonstrate the relative 
therapeutic potencies of each. He concluded from these studies that 
both ergotamine and ergotoxine administered intramuscularly will pro- 
duce strong uterine contractions ; however, their action when given by 
this route is slow, often requiring fifteen to forty-five minutes for their 
effect to become apparent. In the second paper® Moir and Dale demon- 
strated for the first time that an aqueous extract of ergot given orally 
produced a marked stimulation of the puerperal uterus. They con- 
cluded that most of the oxytocic effect of ergot depended upon a yet 
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unidentified substance. In Januarj^ 1935, Thompson^ confirmed the 
work of Moir by experiments upon the pregnant cat. In March, 1935, 
Dudley and Moir® reported the isolation of the truly active principle of 
ergot which they called ergometrine. In April of the same year, 
Kharasch and Legault reported independently their isolation of the 
same alkaloid which they called ergotocin. It should be said in passing, 
however, that in Febx'uary, 1935, Davis, Adair, Rogers, Kharasch and 
Legault published a clinical report which was the basis for their labora- 
tory report on ergotocine which folloAved several months later.® 

^Yithout doubt, this new water soluble alkaloid, now officially termed 
ergonovine in this country, is the most active and the most consistent!}’’ 
potent of the ergot alkaloids. In contrast to the salts of other alkaloids 
such as ergotamine tartrate, it is effective when administered orally. 
Its prompt and consistent ox}’toeic action is very fleeting, however, 
while the slower and less dramatic effect of the ergotamine-ergotoxine 
group is prolonged and well sustained. The question arises as to 
whether in clinical practice, ergonovine should completely replace the 
other alkaloids of ergot or Avhether a combination of the short acting 
ergonovine with the longer acting total alkaloids should prove most 
desirable. Moir believes that ergonovine “has supplanted the alkaloids 
previously in use,”' while Thompson says “there is no single constituent 
of ergot that is representative of the full clinical oxytocic activity of 
ergot.”® Guggisberg agrees in that he believes that the best clinical 
results will be obtained with a combination of ergonovine with the 
ergotamine-ergotoxine alkaloids.® 

Clinical Comparison 

Ergonovine and Total Alkaloids 

One of the great contributions to obstetrics of the last decade came 
when Davis advocated the routine intravenous injection of ergonovine 
immediately after deliverj'^ of the fetal head. This investigator recom- 
mended the routine administration of 0.2 mg. of ergonovine malcate 
(Ergotrate, Lilly) as tlie shoulders Avere being delivered. He reported 
that immediate tonic contractions of the uteins inA’ariably folloAved AAoth 
early separation of the placenta and prompt expulsion. Blood loss xvas 
greatly reduced in all cases and the prompt delivery of the placenta 
provided a clear and dry field for the episiotomy repair. A series of 
other published reports soon followed confirming the good clinical results 
reported by Davis. After these favorable reports appeared, I adopted 
the routine injection according to the plan advocated by Davis and 
found that the average time interval in my cases between the intravenous 
administration of ergonovine and the delivery of the placenta Avas 3.1 
minutes. This Avas the average in a consecutive series of 71 cases. 
Average blood loss in these patients Avas greatly reduced and the prompt 
delivery of the placenta facilitated the episiotomy repair. Although 
the results Avere far superior to any plan of oxytocic administration 
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])rcvionsly omployed, it was observed that a ratlier bifrli ineidenco of de- 
layed post-paid um blocdinp,- oecurrod. A small minorily, 12 ])er cent in 
this groii]) of 71 jiaticnls, had sufficient lilecding during the first two 
liours aflor delivery to require (he second dose of ergonovine. In this 
Iileeding grou]) it was observed 1ha( the ])alient would leave (he delivery 
room will) a firm, eonlraeled ulerus only fo bo rcj)orted by Iho floor 
nurse on arrival in her room lhal (he patient was bleeding and the uterus 
alonie. The delayed bleeding in Ibis grou]) was in no ease alarming 
but this observation ])lus the well known fleeting action of ergonovine 
pronqited an investigation of the short acting ergonovine in combination 
with the longer acting total alkaloids of ergot for intravenous injection 
during the placental stage of labor. An ampoidc containing the total 
alkaloids of ergot was sujiplied by the manufacturer. This combination 
of ergonovine with the total alkaloids was given intravcnou.sly im- 
mediately aftei- delivery of the fetal head to a consecutive series of 54 
obstetrie ])aticnts. The time between the injection and delivery of the 
])laccnta was carefully recorded with a stop watch and found to average 
2.9 minutes. The shortest time was 30 .seconds and the longest 8.5 
minutes. No incarcerated jilacenta was encountered, and the blood loss 
in each patient was minimal, with the exccjition of one in whom the 
uterine response to the intravenous injection was delayed. Attempts 
were made to collect and measure the blood loss during and after the 
placental stage, but in my cxi)ei'ienec no satisfactory juethod of collect- 
ing the uterine blood loss has yet been devised and therefore the figures 
are not given. No cases in this series required a second dose of ergot 
for delayed bleeding within the fii’st three hours after delivery and their 
uteri remained firm. 

This clinical experience inspired the vciy definite impression that 
the routine use of ergonovine immediately after delivery of the fetal 
head provided a safe, effective, physiologic method of terminating the 
placental stage quickly and with minimal blood loss. It was also ap- 
parent that the short acting ergonovine, while highly satisfactory for 
the quick termination of the tliird stage, was followed within two hours 
of delivery by a disproportionately large group (12 per cent) of 
secondary uterine atonia which could be ])rcventcd by the use of 
ergonovine in combination with the total alkaloids of ergot instead of 
the ergonovine alone. In order to confirm or deny this clinical im- 
pression, a study of puerperal uterine contractions was undertaken, 
using an intrauterine balloon connected to a manometer. 

Pharmacologic Comparison 

Ergonovine and the Total Alkaloids of Ergot 

Technique of Expcriment.~A sterile rubber balloon of 80 c.c. capacity 
was inserted into the puerperal uterus within twenty-four hours after 
delivery. As previously reported, this is the period of maximum 
sensitivity of the puerperal uterus to oxjdocies. The balloon Avas so 
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shaped that when distended Avith Avater its tAvo “horns” filled the nterine 
cornua thereby anchoring it in place. The balloon aa’os filled Avith sterile 
AA'ater until a distending pressure of 40 mm. AAms pached. This AA^as the 
standard distending pressure used in all experiments as it has been 
learned by preAdous studies that this pressure is best suited for bringing- 
out the uterine motility to a point wdiere it can be readily recorded by 
the mechanical type of ink AAU’iting manometer used in these experiments. 



Fig. 1. 

Often Avith loAA^er pressures, no contractions can be recorded. It must 
therefore be emphatically stated that these tracings are comparative 
and do not necessarily represent the intrinsic motility of the puerperal 
uterus in the absence of a distending foreign body. The balloon is 
connected by AAuy of an attached Avoven catheter to a rubber tube Avith 
the mechanical ink writing manometer so arranged that the contractions 
of the uterus are graphically recorded on the revolving kymograph. 
Trauma incident to the introduction of the balloon ahvays throAVs the 
uterus into spasm Avhich subsides Avithin several minutes; tracings Avere 
started after the spasm had disappeared. The time intervals on the 
tracings Avere recorded by an electric timer. Injections of the solutions 
under investigation AA^ere made intravenously at the points indicated by 
the arroAA's, the arroAv being the point at Avhich the injection aaus com- 
pleted. The ergonovine employed in these experiments AA^as in each in- 
stance the 1 c.c. ampoule of ergonovine maleate (Ergotrate-Lilly) 0.2 
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mg. The total alkaloids employed in 1hc.sc experiments was in each in- 
stance the 1 c.c. ampoule of total alkaloids of ergot (8. S. Ergot 
Alkaloids-Up.iohn). This ampoule contains 1.12 mg. of total alkaloids 
calculated as ergotoxine, 0.78 mg. of water insoluble alkaloids calculated 
as ergotoxine, and 0.183 mg. of water soluble alkaloids calculated as 
ergonovine. In this combination it is impo.ssiblc to calculate the e.xact 
amount of ergonovine but the total water .soluble alkaloids calculated as 
ergonovine is determined by the llampshiix'-Page method of assay. Each 
c.c. of this solution contains ap])roximalely 0.17 mg. of ergonovine which 
is equivalent theoretically to 0.2 mg. of ergonovine malcate (Fig. 1). 
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2. Granhs showing' comparison between effects of ergonovine alone and with 

total alkaloids on the puerperal uterus. Case E-72. Ergonovine Effect, 12 minutes, no 
change in motility. Total Alkaloids Effect, 22 minutes, marked increase in motility. 
Case E-63. Ergo^vine Effect, 12 minutes, no change in motiiity. Total Alkaloid 
Effect 16 minutes, marked increase in motility. Case E-50, Ergono\ine Effect, 16 
minutes slight stimulation to motility. Total Alkaloids Effect. 15 minutes, marked 
increase in motility. Case R-3, Ergonovine Effect, 12 minutes, moderate stimul^ion 
'retnV AUnlnids Effect. 18 minutes, marked increase in motility. Case 
R-10 Ergonovine Effect, 17V> minutes, no effect on motility. Total Alkaloids Effect, 
22%’r5n?ites°, mirked iiicreafe in motility. Case E-61. Ergonovine Effect. 15 ™mutes 
no effect on motility. Total Alkaloids Effect, 24 minutes, maraea increase m 
motility. 


Oidlhie of the Sfiidy.— Tracings .shown in this report were obtained 
by the technique just described from tlie puerperal uteri of 12 normal 
primiparas delivered at term. In all of them the labors were uneven - 
ful, no sedation or other medication was given during labor and the 
only anesthesia employed was procaine hydrochloride pudendal neive 
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block for the performance of the outlet forceiis. Epinephrine was 
omitted from the procaine and no oxytocic was given to the patient 
prior to the experiments. All of the tracings were taken on the first 
daj^ postpartum, nsnally within a few hours after delivery. The initial 
tracing was often taken immediately after delivery of the placenta and 
the second tracing on the same patient several hours later, after the 
effect of the first experiment had disappeared. Since the response of 
different uteri to oxytoeics is quite variable, it was necessary to compare 
the effects of ergonovine alone and the total alkaloids on the same 
patient. Some received the ergonovine for the initial experiment, in 
others the procedure was revei'sed. 

Explanation of Tracings . — Uterine contractions were recorded on the 
first day post partum in 12 normal primiparas. The tracings obtained 
on 6 of* these patients are shown as fair samples of the entire group. It 
will be noted that each patient received one dose of ergonovine and one 
dose of total ergot alkaloids as previously described. The first tracing 
was taken usually about one hour after delivery, the effect of the in- 
travenous injection of ergonovine or ergot alkaloids being recorded 
at this time. After a period of time indicated on the tracings, the ergot 
preparation not given at the initial experiment was given for com- 
parison. Tonic contractions followed promptly the injection of the 
ergonovine or total alkaloids in every ease. This marked oxytocic effect 
liecame apparent in thirty to ninety seconds in all cases and no differ- 
ence in reaction time between ergonovine and the total alkaloids could be 
elicited. However, in the duration of the response there was a marked 
difference. For all of the tracings the average duration of the total 
alkaloid response was twenty minutes while that for ergonovine was 
14 minutes. In half of the patients a prolongation of the total alkaloid 
effect is demonstrable and in the other half the ergonovine and total 
alkaloids effects are about the same. In one ease was the ergonovine effect 
longer than the total alkaloids effect. The most consistent difference 
between the two was demonstrated in the pattern of uterine motility 
which followed the tonic response. It will be seen from the tracings 
that folloAving the tonic contractions induced by the total alkaloids, 
there was in each case a hypermotility of the myometrium as shown by 
the more rapid rate and increased amplitude of the conti-actions. The 
ergonovine tracings occasionally show some tendency to this increased 
uterine contractility but it is not constant; it is the rule in the total 
alkaloid tracings. 

Conclusions 

1. Ergonovine, the water soluble alkaloid of ergot, has a prompt but 
fleeting oxytocic effect upon the puerperal uterus. Given intravenously, 
there is a tonic response in thirty to ninety seconds which persists on the 
average of 14 minutes. Following the tonic response, there is no con- 
sistent alteration in the pattern of uterine contractions from that seen 
before the ergonovine was given. Clinically the intravenous administra- 
tion of ergonovine (0.2 mg.) just after delivery of the fetal head is 
followed by expulsion of the placenta in 3.1 minutes (71 cases) with 
minimal blood loss. Uterine alonia follows in 12 per cent of the patients, 
requiring a second injection of the oxytocic ivithin two hours of delivery. 

2. Total alkaloids of ergot, a combination of 0.17 mg. of ergonovine 
with 1.12 mg. of total alkaloids calculated as ergotoxine, 0.7S mg. of 
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water insoluble alkaloids ealenlaled ns er!j:o1oxine, has a prompt and 
also a sustained oxytoeie effect upon the ])ueri)eral uterus. Cliven in- 
travenously there is a tonic response in thirty to ninety seconds which 
])er.sists for the avera}>e of twenty mijiutes. In tluj.se ex])eriments 50 
per cent of the uteri ^ave a more sustained respon.se to the total alkaloids 
than to cr>ionovine alone. In .some «‘a.ses the effect is almost twice that 
of ergonovinc alone. In one ca.sc did the oxytocic response of a uterus 
to ergonovine alone exceed that of the total alkaloids. Aftei- the tonic 
resi)onse has disai)pcared. there is a consistent increase in the rate and 
amplitude of the uterine contractions which ])er.sists for about two 
hours. 

Clinically the intravenous injection of the total alkaloids immediately 
after delivery of the fetal head is followed by delivery of the placenta 
in 2.9 minutes (54 ca.scs) with minimal l)lood loss. I’torinc tonus was 
maintained in all ca.ses and none re(inired a second dose of the oxytocic 
within two houi's. 
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THE VALUE OF PELVIORADIOGEAPHY IN THE 
MANAGEMENT OF DYSTOCIA- 

Arthur Weinberg, M.D., and Samuel J. Scadron, M.D. 

New York, N. Y. 

(From the Departments of "Radiology and Obstetrics, Beth Israel Hospital) 

I T IS generally acknowledged that the more acenrate estimation ot 
tlie qualitative and quantitative capacities of the obstetric pelvis 
has played an important role in the decrease in the maternal and fetal 
morbidity and mortality which has occurred in the last decade. Ob- 
stetricians have come to realize that pelvic estimations by the ordinary 
methods of external and internal pelvimetry, while of some value, are 
not accurate indicators of the linear measurements of the pelvis and 
moreover fail to give a true picture of the architectural features of 
the pelvis which are at least as important as the measurements them- 
selves. 

Dippel and Hodges“ liave shown tiiat tlie external conjugate is not a 
true guide to the length of the true conjugate. Jacobs proved that 
Smellic’s rule of sulitracting 1.5 to 2.0 cm. from the diagonal conjugate 
to estimate the true conjugate is accurate in only 10 per cent of the 
cases studied. Scadron and Rappaport^® have shown that the roentgen 
measurements are consistently gi’eater than the clinical measurements 
and that in many cases clinically contracted pelves were proved to be 
ample by x-ray pelvimetry and subsequent delivery. The superiority 
of roentgen pelvimetry to clinical pelvimetry is emphasized by ref- 
erences to the following tables which summarize a comparative study 
of 350 consecutive cases x-rayed 10 days before term as a routine 
between 1936 and 1938 (Table I). Of 257 cases in which the clinical 
estimation and x-ray pelvimetry agreed that. the pelvis was ample, 253 
were proved ample by subsequent delivery. This indicates an accuracy 
in such circumstances of 98.4 per cent. Porty-four cases in which the 
clinical and radiologic prognosis agreed that a pelvis Avas contracted 
were confii-med, and 39 iiroved, shoiving an accuracy of 88.6 per cent. 


Table I. Diagnosis vs. Clinical Results 


DIAGNOSIS 

NO. OF 
CASES 

PROVED 

AMPLE 

PROVED 

contracted 

percentage 

CORRECTED 

1. Clinic ; ample 

X-ray: ample 

257 

253 

4 

Clinic 98.4 
X-ray 98.4 

2. Clinic: contracted 
X-ray: ample 

30 

25 

5 

Clinic 16.6 
X-rav 83.4 

•1. Clinic: ample 

X-ray: contracted 

19 

5 

14 

Clinic 26.3 
X-ray 73.7 
Clinic SS.6 
X-ray 88. 6 

-1. Clinic: contracted 
X-ray: contracted 

44 

5 

39 


‘Read at ,a meetinp: of the Section of Obstetrics and Gviiecolocv 
Academy of Medicine. Fob. 23, 1043. ' 
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If, however, a ])clvis was elassificd eliiiically as eontraetefl, and 
ainjile 1)\ ])elvioradiofii'ji])liy, as oceuri'ed in 30 inslanees, and siil)sefinenl 
events proved tlie pelvis ani])l(« in 2.") eases, then tlie x-ray Avas corroel 
in 83.4 ])er eent and the elinieal .iudirinenl, in only 16.6 per rent. Con- 
ver.sely. in the 1!) eases in whieh tlie elinieal exaininalion revealed an 
ample jielvis hut the x-ray showed a eontraeted ])elvis, the peU’es proved 
eontraeted in 14 ea.ses; the x-ray heiii” 73.7 ])er cent oorreet and the 
elinieal .iudfilnent in only 26.3 jier eent. In other words when the 
elinieal and x-ray iirofinosis atrree, the aeenraey of iirofmosis is hi*ihe.st 
hnl when they disajrreo the x-ray profniosis is inneh more to he trusted: 


as a matter of faet it is three times as aeenratc in sneh eircnmstanecs. 

A eomparativc study ivas ahso made of the aeenraey of diagnosis hy 
elinieal and x-ray pelvimetry. By elinieal iielvimctry, if a pelvis Avas 
eonsidered eontraeted this proA-ed to he correct, in only 59.1 per cent 
of the eases Avhereas if it Avas eonsidered ample the jirognosis Avas 
correct in 93.5 per eenl (3’ahlc IT). 


Tadi.i; TI. Aocia;.\cv or Diaoxosis 



niAONOSI.S 

NO. or 
(’ASKS 

ri:o\T.i) 

AMl’I-K 

ri:ovr:r> 
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By pelvioradiography if a pclA'is Avas considered eontraeted, this 
proved to he correct in 84.1 per cent Avhile if it Avere eonsidered am])le, 
97.0 per cent acenisicy Avas obtained. In other AA'ords, the diagnosis of 
a contracted pelvis is not as accurate as the diagnosis of an ample peh'is 
but the x-riiy is a great aid in properly diagnosing contracted peWes. 

Material 

Since 1938 avc have made pelvioradiographic studies only Avhen 
dystocia aa^s anticipated before labor, or arose unexpectedly during 
labor. Dystocia Avas anticipated if the peMmetry done in the pre- 
natal clinic Avas indicative of a contracted pelvis or if the past history 
of a mnltipara led ns to believe dystocia aa'Os a factor in her preAnons 
obstetrical history. Any patient Avith a diagonal conjugate of 11.5 cm. 
or less, or AAdio sh’oAved evidence of physical or pelvic android tendencies, 
Avas also put in the expected dystocia group. This group of cases Avere 
x-rayed at term or early in laboiv In tliose cases in Avliich favorable 
clinical prognosis Avas made, but in AA'hich engagement failed to occur, 
malpi’esentation AAms CAudent, or labor failed to progi’ess satisfactoiiB, 
X-rays were taken during laboi’ and repeated if necessary. This study 
consists of 280 consecutive cases studied by pelvioradiography betAveen 
1938 and 1941 because of fear of dystocia, either anticipated or un- 
expected. We have found the procedure of pelvioradiography of 
great value in the management of these cases. 

Method 

Bocntge^iological Tccli'iiiguc. — ^We use a combined method of pchdo- 
radiography which includes the best features of various methods of 
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roentgen pelvimetiy, pclvicephalometry and determination of pelvic 

architecture. . . ^ nn 

We take five films : a 14 by 17 anteroposterior and lateral at Si) 
inches. Included in the lateral is an isometric scale which is applied 
to the midsagittal plane according to the Thoms principle. 

Tlie anteroposterior film is studied for presentation, position, num- 
ber, attitude, size and maturity of the fetus. The interspinous diameter 
and the circumference of the sluill are measured. On the lateral view 
the anteroposterior diameter of the inlet and the circumference of the 
skull are measured. These four measurements are corrected for dis- 
tortion and converted into volumetric equivalents for comparison by the 
Ball nomogram. In addition, the true conjugate, posterior sa^ttal 
of the midpelvis and outlet, puhotuberous diameter, and depth of the 
pelvic axis are determined by the Thoms isometric scale. 

A pair of stereoscopic pelvic inlet films are taken ■ttdth the lumbo- 
sacral angle raised, and studied in the precision stereoscope built by Dr. 
Myron Sehwarzshild, for the determination of pelvic architecture, fetal 
pelvic relationships and to check the anteroposterior and greatest 
transverse diameter of the inlet measurements. A 45-degree angle 
anteroposterior film is taken for the study of the subpubic angle, side 
walls, sacrum, and ischial spines. We thus have a triple check on the 
most important diameter, the true conjugate, and a double check on 
all other measurements. 

Prognosis 

The obstetric prognosis as defined in this paper is based on what 
we observe in the films: on the pelvimetry, cephalopelvic relationship, 
pelvic architecture and fetal attitude. To arrive at the true obstetric 
prognosis, tlie obstetrician must combine the x-ray prognosis with the 
clinical prognosis. As far as the estimation of the pelvis is concerned 
the x-ray is more accurate. However, the estimation of uterine force, 
cervical rigidity, soft part dystocia, size of head, age and condition of 
the patient is entirely l)ased on clinical experience and judgment and 
perhaps is as important as the pelvic factor in a great many cases. 

Classification of Pelves 

All pelves were classified according to their architectural features 
as outlined by Caldwell, Moloy, and D’Esopo""®: gynecoid, android, 
anthropoid anl platypelloid. 

Classification of Radiologic Prognosis 

On the bases of the pelvic size and architecture, fetal pelvic relation- 
ships and treatment recommended, all cases were classified into one of 
four prognostic groups as follows: good, fair, guarded and poor, on 
the bases of criteria listed in Table III. The treatment recommended 
and the outcome expected from consideration of the radiologic features 
alone, are included. The fetal pelvic relationship includes a considera- 
tion of the type of sjmclitism, the manner of engagement, the amount 
of flexion and the pelvic architecture. Groups A & B are normal i)elves 
and C & D are considered contracted. 

Results (Table IV) 

Grouj) A. — Consists of those eases with no disproportion and a good 
prognosis. Spontaneous delivery is the rule. There were 173 cases or 
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62 per ocnl of llie entire series in this "I’onj). In other vords, in more 
than hall! tlie eases in wliicli dystocia was feared, the x-ray indicated 
a very favorable outcome wilii vafrinal delivery. Considci’inp that 
low forceps are often elective it was decided to consider them as non- 
operative, and to judpc all other forceps, operations, ee.sarean .sections 
and other vajrinal maneuvers as operative. The number of eases that 
required operative deliveries in jrroui) A was So and this amounted to 
20 per cent, of the firoup; the remainin'; 80 ])er cent delivered either 
sjmntoneously or with low forccjis. 

There were 7 stillbirths, two of which died before dclivei’y, one from 
pneumonia, the other from maternal to.xemia and .scpsi.s. The other 
five stillborns died of intracranial hemorrhage sustained during vaginal 
deliveiy. If these babies were delivered by section they probably 
would have survived; therefore we probably were wrong in five in- 
stances in advising vaginal delivery. 

The five cases sectioned in this group wei'c sectioned for extrapelvic 
indications: placenta previa, diabetes, pelvic tumor and two cases of 
breech in elderly primiparas. Wc gave a correct prognosis in 168 cases 
and a wrong one in 5 cases; a correct prognosis of 97 per cent. 

Group B . — Includes cases with borderline disproportion and a fair 
prognosis. A test of labor is usually recommended and vaginal delivery 
is the rule. There were 55 cases or 19 per cent of the entire series in 
this group. Operative delivery was nccessaiy in 56 per cent. Mid- 
forceps was the most rfrequent operation and was performed in almo.st 
one-third of the cases. Tlie incidence of operative vaginal deliveries is 
much higher than in group A and cesarean section had to be performed 
in 16 per cent of the cases. Cesarean section is often necessary in this 
group if the baby is over 9 pounds. Nine cases required cesarean sec- 
tions, all of which were low cervical sections follovdng a test of labor. 
Eight of these babies weighed over 9 pounds. It is difficult to predict 
the weight of the baby by x-ray because the calcification doesn’t change 
much, but the weight increases % pound a week in the last month. 
With average sized babies the test of labor might have resulted in a 
vaginal delivery. The chief value of pelrforadiography in borderline 
cases is to indicate that a possible section should be kept in mind and 
not to jeopardize the possibility of performing a safe section during 
labor by waiting too long or by manipulation. 

There was one stillborn in this group, and it was from intracranial 
hemorrhage during a midforceps delivery in an android pelvis. We 
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wore tlicrcfore 'wi-oiif' oiico :nul corroc.l 54 linios rosullin.u: i») ji corrofi 
l)ro}in()sis in 98 ])oi- coiit. 

Group C . — This was llic proup wilh a •ruardcd pnt'inosis. Relative 
dis]n’oi)or1.ion was evident, and a short, trial of labor with (?arly soefion 
was advised. Ton jior cent, or 27 cases wei’o in this f^ronj). Ihvcnty- 
three cases or 85 ])er cent, rcqnii-cd operative deliveries. Jn 39 cases a 
ee-sarcan was ])crfonned. There were 4 stillborns in the 8 vaginal 
deliveries. One was a spontaneous premature .stillbirth. Tlie other 
three were due to delivery. In all 8 ca.ses a cij.sarcan section was con- 
sidered probable and was advised after a very .short, trial of labor. In 
these three cases the advice was disrejiardcd* and difficult vaginal de- 
livery atlein])led after loiifr labor. ^Ye made the correct prognosis in 
all of thc.se ca.ses or 100 i)er cent. 

Group 1 ). — This consisted of those 25 ca.ses or 9 per cent of the .series 
who had poor jirognosis, ab.solute disproi)ortion, and in which an elec- 
tive or immediate section was neee.s.sary. Twenty-three of the 25 eases 
were either android or platypelloid lyi)e.s. In 22 cases a successful 
.section was performed. In the throe ca.ses in whieh a vaginal delivery 
was attempted, stillbirths resulted. 

Tn the entire series of 280 eases a correct prognosis was given in 
274 ca.ses, or 97.8 ])cr cent. A favorable ])rognosis was given in 178 
ca.ses and IGG either delivered spontaneously or by low forccjis, many 
of which were elective or i>rophylaetie. Of the entire series only 40 
per cent required operative delivery; this indicates the, conservative 
cfl’eet of pelvioradiography. 

Anthropoid Pdvia . — The long oval pelvis, now called anthropoid, 
was consiiieuous in this series of dystocia oases, by it.s rarity and by 
its failure to cause significant difficulty. Twenty-two cases, or S per 
cent, of the entire series were cither true or mixed anthropoid types. 
No anthropoid ease had to be given guarded or ])oor prognosis and the 
results .iustified our optimism; only 12 per cent Avere operative and 
these were all vaginal delivei'ies. No eesai'can sections were necc.ssary. 
There were no stillbirths and the correct prognosis was made in 100 
per cent of the cases. 


Gynecoid Pelvis. — The gynecoid, female or round pelvis Avas the most 
fi'equent type encountered in this series, but its percentage incidence 
Avas less than in our obstetrical sciwice at large. Of the 13G gynecoid 
pelves, 124 Avere true gynecoid, and 12 gynecoid Avith an anthropoid 
tendency. The mixed group all had a good or fair prognosis and AA'ere 
considered AAuth the true gynecoid for the statistics of the total gynecoid 
series. From Table V it 'can be seen that most of the gjmecoid cases 
Avere classed in the groups Avith a good prognosis and only 11 per cent in 
groups Avith a guarded or poor prognosis. The operative incidence Avas 
32 per cent. Three of the 12 stillborns Avere in this group. The in- 
cidence of stillbirths Avas 2.2 per cent. A AAU’ong prognosis Avas made 
in 2 eases and a correct one in 134. "We Avere correct in 98 per cent 
of our attempts in the gjmecoid series. In no case of a gynecoid pewis 
in Avliich section Aims recommended on the basis of relatiA'e or absolute 
disproportion Avas a Ra'c baby deliAmred Amginally, CA'en though out of 
13 such eases, 10 had trial of labor or attempted A'aginal delivery. 

Android Pelvis . — The android, male or funnel pelA'is^ in its true and 
mixed form made up 34 per cent of the series. Its incidence in the 
dystocia series is, as expected, greater than in the obstetrical seiwice of 
the hospital at large. One-third of the android cases Avere gii'en a 
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fruardcd or poor prognosis and operative deliveries were necessary in 
51 per cent of the cases. In four cases in "which a favorahle pi’ognosis 
was given stilll)orn vaginal deliveries rcsullcd. A correct, prognosis 
was given in 9G per cent of llic android scries. Tlic highest incidence 
of stillbirths (9.3 per cent) occurred in this scries. 

A compai'ison of the true android, to the mixed android ])clvis failed 
to influence cither the ])rognosis or the case of parturition to any large 
extent; conseriucntly all android pelves were classified together in this 
series. 

Plaiiipclloid Pelvis . — Tlic flat pelvis occurred in 9 per cent, of the 
dystocia scries. Tliis is about twice as frcQuent as in the hospital 
obstetrical service at large. Of the 20 eases classified as platypelloid, 
one-third were given a poor or guarded prognosis. The operative in- 
cidence was 41 per cent or 9 cases, all except one of which were cesarean 
sections. This confirms our previous impression: that if a fiat pelvis 
is to give trouble it usually will do .so early, and will interfere with en- 
gagement and necessitate an early section; however, if it. fails to give 
trouble at the inlet it is rare that it will cause subsequent serious diffi- 
culty. The only stillbirth in this group was a spontaneous premature 
delivery which was due to extrapelvic cause (Table V). It is relatively 
easy to progimstieatc this group and we were correct in all twenty- 
two cases or 100 per cent. 

Stillbirths 

In this series of 280 cases of dystocia there wei-e 15 stillbirths, an 
incidence of 5.3 per cent. This is slightly above the u.sual hospital 
figure, hut is not high for a dystocia scries. Three of the babies died 
of conditions unrelated to delivery, namely, mateiual sepsis and toxemia, 
pneumonia, and prematurity. Of the other 12 cases cesarean section 
was advised in 6 hut, this advice Avas disregarded and difficult vaginal 
deliveries resulted in stilllnrths. Tlic other six Averc advised to liavc 
vaginal deliveries hut suffered the same fate. These are our six mis- 
takes. The metiiods of delivery of the 15 stillbirtlis AA^ere as folloAA's: 
loAV foi’ceps 3, midforceps 7, breech extraction 3, craniotomy 1, and 
spontaneous 1. 

No correction is made for the fact that, soft part dystocia, poor 
uterine force or lack of skill played a part in those mistakes, but in some 
cases they Averc undoubtedly operative. 

Choice of Forceps 

In most cases ordinary pelA’ie curved forceps such as the Simpson, 
Elliott, solid blade and AVilliamson modifications were used. The Kiel- 
land forceps Avere used seA'en times. Taa^ stillbirths occurred during 
attempts at rotation at the IcAml of arrest in android peNes. Possibly 
the choice of Barton or Kielland forceps AAUth extraction to the outlet 
liefore rotation Avould haA'e given better results, because it has been 
shoAvn that the maneuA'er to be used in cases of arrest Amries AAUth the 
pelvic architecture inAmh^ed; and that in flat and android pelves only 
loAV rotation is safe. 

Cesarean Section 

Cesarean Avas resorted to 55 times or in 19 per cent of the cases in this 
dystocia series. This is tAvelve times as high as the usual incidences 
in our hospital in general, liut is not high for a series of dystocia cases. 
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In those cases with a good prognosis, section was done five times, all 
for extrapelvic indications. In the borderline group with a fair prog- 
nosis there were 9 sections, all performed after a trial of labor failed to 
produce sufficient progress. In almost all of these the baby was of 
large size. In 27 eases with relative disproportion there were 19 sec- 
tions although it was advised in 4 additional cases. In the 25 cases of 
absolute disproportion for all of wliich a section was recommended, 
failure to pei’form it in three cases resulted in three stillbirths. 

Forty-four per cent of the cesareans were in gynecoid pelves, 43 
per cent in android and 13 per cent in platypelloid. There were none 
required in the anthropoid group. 

Maternal Morbidity and Mortality 

Aside from a number of eases of self-limited puerperal infection, 
the only significant morbidity resulted from a difficult forceps opera- 
tion. This was a ease of a patient with a true android pelvis and 
absolute disproportion for which a section was recommended. This 
advice was not followed and the midforceps operation with solid blades, 
Williamson and Barton forceps resulted in a vesicovaginal fistula and 
stillbirth. 

There was no maternal mortality in this series. 

Summary 

A series of 280 obstetric cases in which dystocia was expected were 
studied by pelvioradiography as an aid in determining the obstetrical 
prognosis and treatment. The cases were classified in four groups: no 
disproportion, borderline, relative, and absolute disproportion; and the 
prognosis was good, fair, guarded and poor, respectively. Treatment 
recommended was based on the above considerations. 

1. The roentgen prognosis was eoiTect in 97.9 per cent. 

2. As the prognosis became worse the incidence of operative de- 
liveries increased. 

3. Cesarean section was necessary for good results when poor prog- 
nosis was given by x-ray pelvimetry. 

4. In 52 cases in which cesarean was considered likely, it was per- 
formed in 41 and should have been performed in 7 more as indicated 
by disastrous results following vaginal delivery. 

5. The conservative influence of pelvioradiography in a dj^stocia series 
was shovm by the fact that only 114 or 40 per cent required operative 
delivery. 

6. The android and platypelloid pelves were frequently found 
among the cases in which poor prognosis was given. 

7. The anthropoid pelves were all given a favorable prognosis, and 
subsequent events proved this confidence justified. 

8. The gynecoid pelvis was the most difficult to evaluate correctly and 
the size of the pelvis was often the chief guide. There was an increase 
in operative deliveries in the following order: anthropoid, gynecoid, 
platypelloid and android. 

9. Half' of the stillbirths could have been avoided if the radiologic 
advice had been followed. 

10. The cesarean operation was more accurately limited to those 
cases in which it was essential. 
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Conclusion 

A correct obstetrical i)ro<fnosif! based on iiehnoradiograpliy -was ])os.si- 
ble ill 97.9 per cent, ol! a series ot! cases in wliicli dystocia was expected. 
Since correct treatment, deiiciids on accurate diagnosis and prognosis 
we feel that peivioradiograpiiy is of great. Yaliic in tlie niaiiagenient 
of d.ystocia. 

Lt. Eniuniiol llicklor, U. S. Anny, fonnor rfisulnnt in nnliology nt Bctli Isriiol 
Hospitab Now York City, rciulcrcd inviihiulde aid in reading .some of tliose Jilni.«. 
Drs. I. Sotli Ilirseli and Arthur Bendick, chiefs of the department of radiology at 
Beth Israel, were helpful in prognosticating .some of the douhtful eases. Dr. Murray 
Kesniek, resident in radiology, suju'rvisod tlie technical features of the pelvimetry. 

Miss Edith Zworling and Miss Eilene Eisenherg were helpful in the preparation 
of the statistical aspects of the paper. 
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THE TREATMENT OF SYPHILIS IN PREGNANCY BY THE 
FIVE-DAY MASSIVE DOSE METHOD* 


Herbert Rattner, M.D., Chicago, III.! 

(From the Department of Dermatology, Cook County Hospital and the Northwestern 

University Medical School) 


T he treatment of early by the method of Hyman, Chargin 

and Leifer^ in which massive doses of mapharsen are administered 
by continuous intravenous drip was begun as a clinical experiment at 
the Cook County Hospital in August, 1940. 

Early in our study an unusual opportunity to observe tlie effects of 
massive dose therapy on lioth mother and fetus in ntero occurred when 
a young primipara in beginning labor was found to have a syphilitic 
chancre on the labium. Treatment was instituted immediately and the 
patient had received two complete days of treatment with a total dosage 
of 0.48 Gm. of mapharsen when she was delivered of a full-term, normal 
infant. The third-day-treatment was resumed the next morning and 
was continued through until the end of the five-day period with no ill 
effects. 

Shortly thereafter a young woman in her seventh month of pregnancy 
reported to the clinic with an eruption of secondary syphilis. She, too, 
was given, the prescribed course and at the end of the five-day period 
had received the full dose of 1,200 mg. of mapharsen. Two months later 
she was delivered of a full-term, noi’mal infant who is now 21 months 
old, in good health and free so far of any evidence of syphilis. 

Encouraged by the results in these two cases, the method was then 
applied to other eases of pregnancy complicated by syphilis and to date, 
the five-day treatment has lieen administered to tw'enty-seven pregnant 
women, four of wdiom had primary lesions, fifteen eruptions of secondary 
syphilis, and eight latent syphilis of less tlian four years’ duration. 
The majority of these patients were hi the fifth month of pregnancy 
or later, and none of them had received any previous antisyphilitie 
treatment. 

Technique 


At tlie Cook County Hospital up to January, 1943, 481 cases of early 
syphilis in both men and women have been .studied, 421 of whom have 
been treated by the massive dose method. In the beginning of the study 
the technique of Hyman et al. was adhered to carefully: a daily dose 
of 240 mg. of mapharsen dissolved in 2,000 c.c. of five per cent glucose 
solution administered by intravenous drip on each of five consecutive 
days. At the end of the first year of the study, it was observed that 
tbc bes t results were obtained in patients who had reported for treat- 
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ineni very early in llic eour.se of tlieir in feel ions; and Unit the failure.s, 
1 hough few, that had oecnrrod were all in ])atienls who had hecn 
treated for seeondary -stage eruptions. The treatment wa.s then modified 
in an effort to rednee this iiieideiiec of failure.s. Tliercafler patients 
with spcondary syphilis .were given, in addit ion to the maphai-scn, a 
daily intramnsenlar injection of two e.e. of soluhle sodium bismuth 
tartrate, each dose representing 22 mg. of metallic bismuth. Of the 
group herein reiiorted, seventeen of the iircgnancy cases have been 
treated by this modified method. 


Eesults 


One of the twenty-seven jiatients treated was lost from our observa- 
tion. In the twenty-six others the pregnancy has terminated with the 
birth ol a tull-term, apparently normal infant in every case with but 
one exception; and in that case there was reason to believe that the 
mother, after liaving been treated .succe.ssfully for .sccondai’y-stage .sypli- 
ilis in her fifth month of iircgnancy, had then been reinfected or supei’- 
infected at a time most unfortunate for the infant. The record was as 
follows; 


MO'l’IIEU 
Socomtavy sypliili.s 
Pregnant five 1111 ) 11111 ,“! 
Five-day troataicMit witli ar- 
HOiiic-bisniutli 

Katin quantitative "0 units 
tCalin quantitative gO units 
Kalin (luantitative 4 units 
Kalm quant itiitive 1 unit 
K.alin quantitiitive negative 
Kalin quantitative negative 
In this jioriod Doc. 4 to Doc. 11, she 
was exposed on several occasions to !i 
man undergoing routine treatment for 
earl}' syphilis at another clinic. 

.January, 1942. Failed to report for 
examination 

2/ 9/42 Kahn quantitative 40 units 

2/27/42 Was delivered of a full-term 
infant 

.2/ 5/42 Kahn quantitative 120 units 


11/ 1/41 


11/ S/41 
n/l.V41 
11/27/41 
12/ 4/41 
12/11/41 


:!/ 9/42 


.‘1/10/42 

:1/20/42 

:!/25/42 


:v.'n/42 

4/ 7/42 
4/10/42 
5/ 5/42 
0/20/42 


1 XFANT 

Cord blood negative 
K.ahn quantitiitive units 

Hoentgenogram of long bones 
normal 

Kiihn qimntitativc ?> units 

Kiilin (piantitative 1 unit 
lloentgenographic changes 
which iiediiitricians thought 
wore .syphilitic; radiologists 
thonglit they were not .syph- 
ilitic 

Blood test negative 
Blood to.st negative 

Blood te.«t negiitive 

Kahn quantitative nnif.s 
Kahn quantitative 5(i0 units 


Incidentally, the mother had apparently acquired both of her infec- 
tions from the same man. He had been receiving the conventional 
syringe method of treatment but had been irregular in attendance. 

Besides tliis group of twenty-seven pregnant patients with manifesta- 
tions of syphilis, there were five others wlio had been treated for earl} 
.syphilis by the five-day method and subsequently became preguant. 
Each one had attained seronegativity. Thougli they received no furtlier 
antisyphilitic treatment during their pregnancies, five have already been 
delivered of normal infants, one case 20 months after completion of 
antisypiiilitie treatment, another 17 montiis, a tliird 11 months, the 
fourth 3 months and the last 10 months later. 

At birth serologic tests of the cord blood were made routinely. There 
were four eases in which positive reactions were obtained, three of ^yhlch 
reverted to negative within a pei’iod of two months, tlie other requiring 
four months and all have remained negative during the several months 
that they have been followed. In twelve other cases the mothers blood, 
although indicating a diminishing quantitative titre, still gave positive 
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reactions at the time of the birth while the cord blood of their infants 
gave negative reactions. One nnnsual situation arose in which a fetns 
received two courses of treatment while in utero Avith no ill effects. The 
mother had been treated for secondaiy syphilis when in her second 
month of pregnancy, and six months later, when in the eighth month 
of pregnancy, she received a second course of five-day treatment because 
of a serologic relapse. In each course of treatment the full dosage of 
1,200 mg. of mapharsen Avas administered. The pregnancy terminated 
Avith the birth of a full-term, normal baby. 

All of the eight patients Avith latent syphilis AAdio received the massive 
dose treatment have been delivered of apparently normal infants. _ It 
is of interest to note that fiAm of these Avomen gaAm histories of previous 
pregnancies, in one instance of tAvo, and the pregnancies of all had 
terminated in miscarriages or abortion. None of the patients Avith 
latent syphilis had received previous antisyphilitic treatment. 

Thus it Avould seem that the efficacy of the five-day massNe dose 
method of therapy for syphilis in pregnant AVomen is attested to by 
the fact that normal infants Avere born in 25 of the 26 pregnancies. 
The one syphilitic infant Avas probabl 3 ’^ the result of a neAv infection 
acquired bj’’ the mother befoi’e the infant Avas born. Tlie I’esults Avere 
the same regardless of Avhetlier the mother had primary, secondary or 
early latent sj’^philis; and the stage of the pregnancj' did not influence 
the outcome. 

The results in this group of eases Avould seem to indicate also that 
the pregnancy had no special influence upon the course of the mothers’ 
syphilis for the results from the massive treatment Avere similar to those 
obtained in nonpregnant persons. Of the tAventy-seven eases, ten have 
already attained seronegativit.v; in nine cases serologic tests shoAV the 
quantitative titre to be steadily decreasing; tAvo cases resulted in sero- 
logic relapse, an incidence of about seven per cent thus far; and in tAvo 
others there Avas evidence to suggest reinfection or superinfection. In 
four others, the trend of the serologic reaction cannot ^mt be determined. 
Of the eight patients AA'ith latent s^'philis, tAVo have attained seronega- 
tiAdtjq one of them seven months after therapj’^, the other 31 months 
later. In one the serologic titre is steadily' decreasing, and in the other 
fivn, the serologic reactions haAm thus far been unaffected. 

The treatment-reactions obsei’A^ed in the pregnant AA'omcn Avere similar 
to those observed in nonpregnant individuals. The.y consisted of slight 
fever, nausea, headache, pain in the arm and some dizziness. Transitorv 
albuminuria A\'as obsciwed in about one-third of the cases. Numbness 
and tingling of the feet that Avas pensistent to the point of being annoA'- 
ing- developed in one patient. There AA'ere no cases, hoAA'Cver, in Avhich 
serious reactions occurred. 

Summary 

Twent.A'-seATU pregnant Avomen Avith syphilis Avere treated by the 
five-day massive dose method of chemotherapy. In the ma.iorit.v of these 
cases a modified technique Avas used in Avliich both arsenic and bismuth 
Avere administered concurrently during the five-day pei'iod. The treat- 
ment AA'as AA'ell tolerated Ija' both mother and fetns regardle.ss of the 
stage of the pregnancy or the duration of the .syplfilis, Avhethor jn-imary, 
secondary or latent. In no instance Avas there encountered a seA'crc 
reaction or interference Avith the pregnancy. 
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Ot the I wen I Y-, seven enses, one wiis lost, from ohservjition; hventy-five 
have rosnlterl in the birth of fnll-tenn, normal infants; and one syphili- 
tie infant, was born ol a mother who apparently had aecpiired a second 
infect, ion while the infant was still in utero. In addition to this group, 
live other patients who had been treated for early syphilis by the mas- 
sive dose method later heeame pi’egnant, and gave bii'tl) to normally 
develoi)ed seronegative infants although further antisyi)hilitic treat- 
ment was ])nrimsely withheld from the mothers. 

The results ot the ti'eatment u])on the mothers' sy|)hilis wei’c similar 
to results obtained in nonjiregnant j)at!ents treated by the same method 
for similar lyiK's of syphilis. 

25 Kast Washington .STimin' 
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Discussion 


DH. I, MK'HAEI, IjEVIX. — 1 liave oliserved twenty-six infants born of tlieso 
women. Two were syptiilitio amt twenty-four were free of clinienl, roentgenologic 
and serologic evidence of congenital .sypliilis. Tn the majority of instances fiic in- 
fants were hospitalized and weekly .serologic studies were conducted for eight weeks 
and monthly tliereafter. 

One cause of confusion in tlie intcri»retation of the roentgen fdms was tlie 
presence of dense Iiands of calcification in the sube[ii]iliyscal zones. Dr. Rattner’s 
remarks witli reference to large doses of solutile bismuth being administered to 
the motlicrs may explain tins jiicturc. 

On our service in the clnldrcn’s division of the Cook County Hospital, wo liave 
now treated about seventy-five infants with congenital .syphilis by a method closely 
related to tiiat described liy tlie essayist. Radical cluinges in treatment had to be 
worked out because we were dealing with sypiiilis in a later and more widespread 
stage and witli infants whose nutritional and growtli requirements had to bo met. 
Our experience witli early acquired syphilis has been very succo.-;sful and we arc 
encouraged with our studies over tlie past three years with congenital syphilis. 

The five-day treatment of early syphilis in pregnancy is entirely feasible, and 
offers the hope of a .short, decisive control of syphili.s, with the birth of normal 
children. 


UR. BERTHA M. SHAFER. — In the .survey made in Chicago, in 19.37, we 
found that of 015 pregnant women who were infected with syphilis less than 50 
per cent had been diagnosed as having syphilis before the fifth month of their 
pregnancy. We are agreed that if wc are to have a good prognosis we must 
start our" treatment before the fifth month. Not only must wo start the treatment 
by that date, but we must carry on an intensive type of treatment with a high 
degree of regularity during the remainder of the pregnancy. 

This evidently involves a hardship to many mothers, a fact proven quite con- 
clusively by the observation that only 21 per cent of the women studied carried 
through with the treatment outlined for them. If the rapid five-day intensive 
treatment gives us better control over these patients, wc should consider this point a 
definite advantage for this form of treatment. 
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Some believe that this rapiil form of treatment docs not sterilize open lesions 
very much more rapidly than two or three injections of arsphenamine might do. 

It is true, if wo compare the inten.sivc form of treatment with the more con- 
servative tvpe, we cannot yet prove conclusively that we will not have moie i elapses. 
Syphilis has to be watched over a long period of time before we can speak of cure. 
Knowing they can be cured in five day.s may make these patients consider their 
infection is not too serious. 1 am sure wc are going to have much difficulty in 
keeping a large percentage of these patients under observation long enough to prove 
the value of the treatment. 

Let us consider the difficulties in enforcing completion of the older form of 
treatment. In the 1937 survey of the 11,400 patients that we studied, we found 
only 3,290 had had any previous treatment up to the time they came into the clinic. 
Since the disease was of more than four years’ duration a little more than 72 
per cent of these patients had suffered from it for four years without any treat- 
ment. Only 0 per cent of the women who had taken treatment had taken the 
minimal amount. Hence, you see how far from ideal were the conditions surround- 
ing the other form of treatment. 

My special interest in these pregnant women, concerns primarily the epidemiology 
of these cases. The results have been most revealing. The case of reinfection 
reported by Dr. Eattncr is an outstanding example of the need of rendering all 
cases noninfectious. We know that her source of infection had been diagnosed 
as a primary case in August while she came into the hospital in November with 
secondary syphilis. The boy who was the source of the trouble did not follow 
through with the treatment, even though he had been urged to take intensive ther- 
apy at that time. In January, she had been made negative by treatment but she 
was then reinfected by tliis boy. We were also able to trace seven other primary 
and secondary cases which had resulted from this one case that had refused to 
liave the intensive form of treatment. The epidemiology in syphilis is limited only 
by your time and energy. 


THE USE OF VAGINAL TAMPONS FOE, THE ABSORPTION OF 
MENSTRUAL DISCHARGES- 

Madeline J. Thornton, .M.D., jMadi.son, \\Ts. 

(From the Depart ment of Ohsicirica and Gyneeolopy, the Vnirrr.sity of 
TVisconsin Medical School ) 

'TNURING the recent years the use of vaginal tampons for Ihe al)- 
sorption of the menstrual discharges has increased greatly. Many 
patients using tampons for that purfiosc liavc iiujuired as to wlietlier or 
not such a practice was harmful. Jlany gynccologist.s have expro.ssed 
opinions on the suli.i'ect, but there is little accurate information in tlie 
medical literature. This study was undertahen to determine if the use 
of self tamponage for the al>sorption of the mcn.slriial di.scharges was 
harmful. 

Cl.icTigo, Cellucotton Cumpanv. 
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Historical 

The use of tampons in tlie vagina is not an innovation. In 1776, 
Leroux, a Frencli physician in Paris, reported the use of vaginal 
tampons. He used a piece of tightly wound linen cloth dipped in 
vinegar, inserting it into the vagina to control hemorrhage and to treat 
leucorrhea. In 1806, Wendellstaedt, a German physician, used a tightly 
wound piece of linen cloth dipped in copper sulfate solution for the treat- 
ment of vaginal discharge and to stop hemorrhage. In 1888 Diihrssen 
introduced the use of iodoform gauze as a tampon for vaginal antisepsis. 

When packs of cotton, wool, gauze or rubber balloons are inserted into 
tlie vagina, nose, car, or rectum, they are called tampons. Tampons of 
varying size, made of cotton or wool with a short string attached so that 
they may be removed from the vagina by the patient after a specified 
time, have been used by the medical profession since 1888 for the topical 
application of antiseptics or for the drying of the vagina. Long before 
our time theatrical performers and professional models used tampons 
in the vagina to absorb the menstrual discharges. The vagina was filled 
with absorbent cotton for this purpose. 

On Sept. 12, 1933, a type of vaginal tampon for the absorption of the 
mensti'ual discharges was patented by E. C. Haas of Denver, Colorado, 
and, shortly thereafter, was sold by department and drug stores for that 
purpose. They became very popular about 1936 when an extensive 
advertising campaign was launched by the manufacturers. It was at 
about this same time that patients who were using these tampons began 
to ask pliysicians whether Ibey were .safe to use and whether the medical 
profession recommended their use. Since little, if anything, was known 
concerning the safety of their use, it was difficult to answer these ques- 
tions intelligentljA 

Arnold and Hagele,^ in 1938, reported an investigation which de- 
termined the efficiency of tampons in collecting the catamenial discharge 
of normal women. They suggested that, ’since tampons are foreign 
bodies in the vagina and since it is not knoum from experience how 
susceptible the vaginal mucosa might be to repeated irritation, periodic 
examination of the vagina should be made. 

Much correspondence appeared in the British Medical Journal" in 
1938 and 1939, some writers recommending the use of tampons and others 
condemning their use. 

In 1939, SaekreiF reported a study of 21 subjects who were observed 
over a period of three to five months’ use of Arnginal tampons for the 
absorption of the menstrual discharges. He concluded that the tampons 
used (1) offered complete protection to 90 per cent of the wmmen 
observed and in 94 per cent of the menstrual periods studied; (2) 
showed no tendenej^ to block the flow; (3) produced no observable 
changes in the vaginal or cervical tissues (no irritation) ; (4) caused 
no infections; (5) were eas 3 ^ and comfortable to use and eliminated 
odor; and (6) were favorably regarded by the patient. 
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In 1939, Genell and Lysandei--* reported three eases of colpitis which 
they attributed to the use of menstrual tampons. They regarded them 
as an unhygienic method of absorption of menstrual blood and did not 
recommend their emplojunent as a substitute for perineal pads. 

In 1939 a cpiestionnaire was circulated among a group of American 
gynecologists asking them : (1) whether vaginal tampons furnished com- 
plete protection during tlie menstrual cj'cle; (2) whether vaginal 
tampons were free from all hazards of irritation, discomfort, introduc- 
tion of infection, and arousing erotic tendencies; (3) whether tamponage 
prevented or eliminated menstrual odor. The majority of those who 
answered the questionnaire did not favor the use of vaginal tampons 
during the menstrual period, giving as reasons: (1) danger of infec- 
tion, and (2) damming back of menstrual blood. 

Since there was no accurate information available of studies carried 
on over any considerable period of time indicating whether or not the 
use of self-tamponage for the absorption of menstrual discharge was 
harmful, it was decided to undertake such a study. 

Plan of Study 

A group of 100 women between the ages of 19 years and 40 years 
volunteered as subjects for the study. They reported for an initial 
pelvic examination before starting the use of the tampons in November, 
1939. At the time of this first examination a detailed menstrual history 
was obtained and the subject was instrueted in the use of the tampon. 
Insti’uetions to each subject were as follows: (1) Use the tampon 
throughout each menstrual period; (2) change the tampon at least 
every three hours during the time of the most profuse flow; and (3) 
observe carefully the following: (1) duration of the period; (2) are 
the tampons comfortable to insert; (3) are you conscious of the tampon 
while wearing it; (4) do you feel safe in weai’ing the tampon alone 
throughout each period; (5) does the tampon stay in place; (6) do 
you have any difficulty in removing the tampon; (7) is there any gush 
of blood following the removal of the tampon; (8) is there any vaginal 
discharge or any increase in vaginal discharge following the use of the 
tampon; (9) is there any pressure on the rectum or bladder by the 
tampon ? 

Tampons and vulvar pads to be used for each menstrual period were 
supplied to each subject throughout the period of stud 3 ^ Subjects were 
permitted free choice of one of five tampons which were available 
at the time this studj' was started. After the first examination each 
subject reported at inteiwals of every two months for an interview and 
a pelvic examination. All data obtained were recorded on special data 
cards. The study was completed in January, 1942. 

The original plan had been to continue the study for a period of one 
year. As work progressed it seemed advisable to continue the observation 
over a longer period of time. Therefore, the study was extended over a 
period of another year, a total of 24 months. 

From time to time during the two-year period sulijects were lost from 
the group because of accepting employment in distant communities, 
illness, or pregnancy. At the end of the first year of study, eighty of 
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the original 100 sul),]eels roiiiaincd in the group to continue for another 

rZ . sulijecls. When tlie study was coni- 

])leted, o6 subjects liad reported for 12 examinations, 30 subjects had 
reported lor 6 examinalions, and 24 subjects liad reported for a varying 
number of examinations in excess of six (Table I). The 13 subjects 
who reported for less lluui 6 pelvic examinations; i.e., less than one 
year s period of observation liave not been included in this analysis. 
Theielore, the observations which tollow were made on 110 subjects who 
used '\aginal tampons tor the absorjition of the menstrual discharge over 
a period ot no less tlian twelve months and no longer than twenty-four 
mouths. During this jieriod of time a ]iclvic examination was done on 
each subject every two months. 


Tabi.i; 1 


NU.MBEIl OF 
SUUJECT.S 

MOXTII.S OF 
OBSEBVATIO.V 

N'C.MBEl! OF 
E.VAJfl.VATIOXS 

5(i 

24 

12 

0 

-2 

11 

s 

20 

10 


IS 

.0 

-1 

k; 

8 

•) 

14 

7 

so 

12 

0 


Analysis of Results 

All of the subjects were active young women hetv'een the ages of 19 
and 40 years who were either students or career women; 14 members 
of the group were married and 96 members were single. j\Iany in the 
group (63) had used vaginal tampons during menstrual periods for 
vaiying periods of time before becoming a member of this group. Forty- 
seven subjects had never used vaginal tampons before joining the group 
under stud}^. Two members of the group had used tampons regularly 
for three jmars, two members had used them for tv/o jmars, and the other 
59 members of the group had been using them for times varying from 
one month to IS months. It is interesting to note that one of the mem- 
bers of the group had used vaginal tamponage daily over a period of 
eighteen months because of leucorrheal discharge. 

There was very little complaint of any discomfort experienced on in- 
trodvieing the tampon into the vagina. Twelve subjects stated that the.v 
had .some discomfort on insertion of the tampon during the first men- 
strual period for which tampons were used. These were subjects who had 
never used tampons before. Tliose tampons encased in a cardboard 
tube were preferred by the subjects as they stated that they were inoie 

comfortable to insert. . 

The i^rotectioii afforded by the use of the tampon was complete in 36 
subjects or 34.5 per cent. Protection was considered as complete only 
if the subject was able to use and felt quite safe in using the tampon 
alone without the additional protection of a vulval pad, throughout the 
entire menstrual period. Seventy-two of the sub.]ects, or 65.5 per cent, 
found it necessary to use vulval pads in addition to the tampon duiing 
the period of maximum flow. Many of these subjects stated that they 
felt that the string attached to the tampon to facilitate its removal froni 
the vagina acted as a '“wick” thus making it necessary to weai a vulval 
pad for safety in protection. 
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Since this study was nndertaken to determine, primarily, whether 
there were any harmful effects produced by the tampon, care Avas taken 
to record any pelvic pathologj’- present at the time of the initial examina- 
tion and to observe closely any change which occurred in this pathology 
during the period of observation. Throughout the study careful notation 
was made of any pathologic change which occurred. Vaginal smears 
and a hanging drop preparation of vaginal discharge Avere repeated at 
the time of the sixth, ninth, and tAAmlfth pelvic examinations. It is to be 
regretted that these smears Avere not taken at the time of the first 
examination. 

The one pathologic condition Avhich Avas found most frequently Avas 
that of cervical erosion. Fifty-one of the 110 subjects shoAved some 
degree of cervical erosion. In 13 of these subjects the lesion Avas seA'ere, 
extending over an area of approximately 1 cm. radiation from the ex- 
ternal os, being very red and granular in a]3pearanee and having a 
tendency to bleed Avhen Aviped Avitli a cotton pledget. Seven subjects 
had moderate cervical erosion in Avhich the lesion extended for no more 
than 5 mm. radiation about the external os and did not bleed Avhen Aviped 
Avith a cotton pledget. Slight cervical erosion characterized by slight 
reddening and a granular appearance of the cervical mucosa extending 
1 to 2 mm. aliout the extenial os Avas present in 31 subjects. 

The other pathologic conditions occurred Avith much less frequency, 
TAA^enty-four subjects had a reti’OA'ersion of the uterus. Three subjects 
had intramural fibromyomas of the uterus. Ovarian pathologj’- Avas 
present in 17 subjects. Five subjects had a unilateral oAmrian cyst 
present at the time of the first examination. Of the other 12 subjects 
with ovarian pathology, 9 had palpable enlargement of one ovary only 
and 3 had palpable enlargement of both ovaries. One subject had a 
cystocele and a rectocele. Fourteen subjects had a profuse purulent 
discharge, and 6 had a moderate purulent discharge present at the time 
of the first examination. This was invariably associated AA’ith the 
presence of a severe or moderate cerAucal erosion. A caseous discharge 
Avas present in 2 subjects. TAventy-fiA'e subjects had a moderate increase 
in the normal mucoid vaginal .secretion. 

Gynecologic surgery Avas done on three of the subjects Avho had a 
unilateral ovarian cj^st because the patients Avere liaving S3’-mptoms AAliieli 
interfered Avith their performance of daily duties. Taa^ of the subjects 
had a unilateral oophorectomy. The third subject had an oophorectomy 
and a supravaginal hj^sterectomy. No attempt Avas made during the 
period of observation of these subjects to correct cervical erosion or an.y 
pelvic pathology other than that described above. This Avas done de- 
liberately so that one could evaluate more accuralelj' anj'- changes AA'hieli 
might be caused bj’- the tampon ; i.e., increase in existing pathologj*. 

At the conclusion of the period of studjq i.e., tAventy-four months 
after the first examination was made, 50 of the 110 subjects (or 45.5 
per cent) shoAved no change in pelvic findings. In the 60 subjects in 
Avhom some changes Avere observed, the greatest change AA'as in those of 
the 51 subjects in aa^aoiu cervical erosion had lAcen present at the initial 
examination. Fourteen had no ceiwical ero.sion and 17 .shoAved le.ss 
erosion at the end of the period of .study. The cervical erosion Avas uii- 
changed in the other 20 subjects. There Avas no increase in scA^erity of 
the erosion in any case nor did any cervical erosion develop in a subject 
Avho had not had the lesion at her initial examination. Leueorrheal dis- 
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charge was less in the 20 sub.ieets showing moderate to profuse purulent 
discharge. One subject, who liad no increased leucori-heal discharge, had 
a moderate amount of mucoid discharge present at the end of the study. 
In one of the three subjects with fibrom.voma uteri there was slight in- 
crease in the size of the tumor. 

The incidence of infection with Trichomonas vaginalis and Monilia 
albicans was low in this group of subjects. Four subjects, or 3.63 per 
cent, had Trichomonas vaginalis organi.sms present in the vaginal secre- 
tion. Reported percentages of the incidence of Trichomonas vaginalis 
infection vary from 4 per cent to 69.9 per cent. Four subjects (3.63 per 
cent) had Monilia albicans present in tlie vaginal discharge. No other 
infections were present at tlie first examination or occurred during the 
period of study. 

The following subjective information was obtained from the routine 
interrogation of each subject at the time of each examination: (1) 12 
subjects reported some discomfort on inserting the tampon during 
the first menstrual period for which they used, (2) none of the subjects 
had any difficult}^ in removing the tampons, (3) 6 subjects noted a gush 
of blood following the removal of tampon on one occasion only; 2 suli- 
jects noted an occasional gush of blood following the removal of tampons. 
These subjects had a profuse menstrual flow; (4) 51 subjects noted an 
occasional increase in Icucorrheal discharge; (5) 27 subjects noted 
occasional pressure on tlie rectum or bladde.v by the tampon (this oc- 
curring when tlie tampon had not been inserted high enough in the 
vaginal vault); (6) 92 subjects stated that the.v would continue to use 
tampons throughout the entire menstrual period, 11 subjects stated that 
they would use them during the last days of the period, only, when 
Ijroteetion was complete; (7) one subject, only, stated that she felt that 
the use of the tampon caused an increase in dysmenorrhea. In no other 
instance did a subject state that the tampon had caused or had increased 
an existing dysmenorrhea; (8) 60 subjects stated that the use of the 
vaginal tampon had decreased or eliminated entirely the odor of the 
menstrual discharge. Twenty-six subjects stated that they had never 
noted any odor of the menstrual discharge. 

Summary 

One hundred and ten subjects using vaginal tampons for the absorp- 
tion of the menstrual flow throughout each period ivere interviewed and 
examined every two months over periods of time vaiying from a 
minimum of one year (30 subjects) to a maximum of two years (56 sub- 
jects). 

There was no evidence of any irritation of the cervix or vagina b.y the 
tampon. 

There were 3.63 per cent of the subjects who had Trichomonas 
vagiiuiUs organisms in the vaginal discharge. (This incidence of infec- 
tion is lower than the average given in most statistical studies of gioups 
of 100.) 

There were 3.63 per cent of the subjects who had Momlta albicans 
present in the vaginal discharge. 

No subjects acquired trichomonas or yeast infections during the period 
of study. There was no evidence of any other pelvic infection during 
this period. 



DEAKINS AND LOOBY: EFFECT OP PREGNANCY ON TEETH /bO 

There was fio evidence that the nse ot the tampon caused obstruction 
to the menstrua] flow. 

Because of the greater comfort experienced, 103 subjects preferred to 
continue to nse the tampons through part or all of the menstrual period 
rather than to return to the use of the perineal pad alone. 
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EFFECT OF PREGNANCY ON THE MINERAL CONTENT 
OF DENTIN OF HUMAN TEETH* 

Martin Deakins, D.D., and John Looby, D.D., Boston, Mass. 
(From the Laboratory of Dental Medicine, Marvard School of Dental Medicine) 

I T IS commonly believed that pregnant women have more dental 
caries than other individuals,* and that this supposed increase in 
caries during pregnancy is caused by demineralization of the teeth. 
The belief is that calcification of the fetus depletes the maternal stores 
of calcifying minerals to such an extent that even the mother’s teeth 
are demineralized and hence are more susceptible to caries. 

Clinical studies have shown that neither the extent of caries,- nor 
the incidence of new cavities,"'* is any greater in groups of pregnant 
women than in nonpregnant conti'ols of the same age. Nevertheless 
pregnant women do have dental caries. If this caries is associated 
with metabolic demineralization of the teeth, one would expect the 
dentin to have a lower mineral content during the latter months of 
pregnancy than at other times. Although it has been concluded from 
clinical x-rays of the teeth in hyperparathyroidism that teeth do not 
take part in generalized decalcification,® no adequate chemical analyses 
can be found to support the idea that they may not be demineralized 
during pregnancy. 

In order to test this possibility, the average mineral content of dentin 
from teeth extracted after the fifth month of gestation was compared 
with that of other teeth selected at random from nonpregnant subjects. 
Dentin was analyzed because it was felt that any change in the mineral 
content of this tissue would be greater than the relatively inert enamel. 
The method employed is based on the principle that the mineral con- 
tent of enamel® or dentin* is proportional to its specific gravity. Spe- 
cific gravity determinations were made on blocks of the noncarious 
portions of the dentin. 

PonS^i-lvanTl Pennsylvania School oC Dentuslry. Philadelphia. 
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Experimental 

Twenty-nine carious teeth, extracted from twenty patients during 
the latter months of pregnancy, were collected and preserved in .3 per 
cent formalin solution. Longitudinal sections were cut from them 
and ground planoparallel, approximately 0.5 millimeter in thickness. 
Blocks were then cut from the nonearious portions of the dentin and 
the specific gravity of each was determined by flotation in mixtures of 
bromoform and petroleum ether. 

Results 

Table I shows the average specific gravity of 152 samples of dentin 
from the pregnant group to be 2.12 with a range from 2.03 to 2.21. 
Apparently there is no progressive decrease in specific gravity from 
the fifth to the ninth month, cither in the crown or root, as Avould be 
expected if decalcification were taking place. 

Discussion 

The use of specific gravity measurements as an index of calcification 
is justified by the high degree of correlation between the two.®- " Also, 
comparison of carious teeth from this group with controls selected at 
random is allowable, for Black® has .shown that the specific gravity of 

Table I. Specific Gravity of Dentin in Caivioes Human Teeth Extracted 
During the Latter Hontiis of Pregnancy 


AGE OF 
patient 

JtONTH OP 

COnONAL DEXTIN 

PREGNANCY WHEN 
TOOTH EXTRACTED 

NO. OP 
.SAMPLES 

AVE. SPECIFIC 
GRAVITY 

20 

V 

2 

2.18 

13 

V 

2 

2.21 

19 

VI 


— 

19 

VI 




16 

VI 

4 

2.17 

35 

VI 

_ 

— 

35 

VI 

1 

2.16 

35 

VI 

4 

2.16 

O 

a 

VI 

2 

2.13 

22 

VI 

3 

2.13 

22 

VI 

1 

2.10 

19 

VII 




19 

VII 

4 

2.16 

19 

VII 

1 

2.03 

17 

? 

VII 

1 

2.16 

VII 

3 

2.09 

16 

VIII 

5 

2.13 

19 

VIII 

_ 

— 

19 

VIII 

1 

2.14 

19 

VIII 

5 

2.12 

20 

yiii 

3 

2.09 

20 

VIII 

2 

2.15 

16 

IX 



16 

IX 

1 

2.04 

21 

IX 

3 

2.12 

15 

IX 

1 

2.10 

20 

XI* 

3 

2.11 

? 

0 

_ 

— 

? 

? 

2 

2.14 

Averages 

Averages of all samples (152), 2.12 

2.13 


’Extracted G weeks post partum. 


ROOT DENTIN 


NO. OP 
SAMPLES 

AVE. SPECIFIC 
GRAVITY 

4 

2.10 

1 

2.07 

5 

2.17 

4 

2.10 

4 

2.13 

3 

2.05 

3 

2.16 

3 

2.18 

5 

2.10 

2 

2.12 

2 

2.10 

6 

2.11 

6 

2.11 

1 

2.0S 

3 

2.13 

5 

2.08 

1 

2.11 

4 

2.08 

2 

2.09 

4 

2.09 

3 

2.09 

4 

2.13 

4 

2.12 

1 

2.06 

2 

2.14 

3 

2.12 

4 

2.08 

6 

2.09 

3 

2.15 


2.11 
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the sovind portion of dentin varies neither with sex nor the presence 
of caries. 

The specific gravity of dentin from the pregnant subjects is not sig- 
nificantly different from that of the nonpregnant group® (Table II). 
Hence, it may be concluded that five to nine months of gestation Ayith- 
drew no measurable amount of calcium salts from the dentin of these 
teeth. It is less probable that the relatively inert enamel was decalcified. 

Table II. Specific Gravity op Dentin Prom Pregnant and Nonpregnant Women 



no. of 

NO. OP DENTIN 

AVE. SPECIFIC 

RANGE OF 


teeth 

SAMPLES 

GRAVITY 

SPECIFIC GRAVITY 

Nonpregnant 

14 

40 

2.0S 

1.82-2.22 

Pregnant 

29 

152 

2.12 

2.03-2.21 


No balance studies were made on these subjects, but the calcium in- 
take, calculated from the institutional diets, was at most 1.6 Gm. per 
day. This amount of calcium may or may not have been adequate to 
maintain a posithm calcium balance and also supply the fetal require- 
ments.’®’ ” Whatever the state of the calcium balance may have been, 
active caries was present without a measurable loss of calcium salts 
from the teeth. Apparently, therefore, neither gestation, per se, nor 
de^nineralization of the teeth was associated with caries in this group 
of women. 

Summary 

No significant difference could be found between the average specific 
gravity (index of the degree of calcification) of dentin from pregnant 
women and from other individuals. The average specific gravity for 
dentin of the pregnant group was 2.12 while that of the nonpregnant 
controls ivas 2.08. 

It was concluded that gestation did not cause a withdrawal of cal- 
cium salts from the dentin and, therefore, the caries already present in 
this group of pregnant women was not associated with a metabolic 
demineralization of that tissue. 

We are indebted to The Division of Dental Pesearch, University of Pochestcr, 
Pochester, New York, for the use of its laboratories in carrying out part of the 
work. AVe also wish to thank Dr. Percy Hoive of the Forsyth Clinic, Boston, and 
fit. Wncent’s Hospital, Philadelphia, for collecting the teeth. 


1 . 


3. 

■ 1 . 

. 1 . 

C. 

7. 

S. 

St. 

10 . 

n. 

12 . 


References 

Klein, H.: Dental Cosmos 77: SCI, 1935. ’ 

Mull, ,T. W., Bill, A. H., and Kinney, P. M.: Am. ,T. Obst. &- Gynec. 27: 679, 
1934, 

Ziskin, D. E.: Am. .1. Obst. & Gynec. 12: 710, 1926. 

Ziskin, D. E.; J. Dent. Pes. 16: 507, 1937. 

Albright, F., Aub, .1. C., and Bauer, W.-. .1. A. hi. A. 102: 1276 1931. 

Deakins, Martin: J. Dent. Pes. 21: 429, 1942. ’ 

Deakins, hlartin: Proc. Soc. Exper. Biol. & Med. 46; 62, 1941. 

Deakins, Martin: Thesis, University of Pochester, Pochester. N. Y. 1940 n 
Black, G. V.; Dental Cosmos 37: 353, 1895. ’ <(•--• 

Coons, C. M., and Blunt, K.: .1. Biol. Chem. 86; 1 1930 

Many, L G., Hunschcr, H. A., Nims, B., and McCosh, k R.: .1. Biol. Oliem. 86: 
Oberst, I. V,., and Plass, E. D. : Am. .1. Ob.ST. A Ov.vi.y. 40; ,19.0, 1940 , 








THE INFLUENCE OF THE PLACENTAL SITE UPON 
FETAL PRESENTATION 

Richard Torpix, M.D., akd L. P. Holmes, M.D., Augusta, Ga. 
(I'rom the Department of Obstetrics and Gynecology and the Department of 
Roentgenology, Dniversity of Georgia, School of Medicine) 

placenta acts as a toreign bodj’' of similar dimensions within 
cavity of the uterus and has a tendency to displace the fetus, 
recpiiring the latter to conform to the remaining intrauterine space. It 
has been shown’’ - that tlic placenta usually occupies a discoid site com- 
prising most of eithei’ tlie anterior or posterior wall. Snow and Powell,’’ 
in 1934, were probably among the first to note the site of the placenta as 
viewed by roentgen ray. Tliey studied their patients by both antero- 
posterior and lateral views. In most of their eases the placenta appeared 
on one anterior or posterior wall, and thus appeared only in the lateral 
view. They stated that “in practically all of 60 cases the ventral part 
of the fetus faces the placenta. In no instance was the fetal back flush 
up against it. This appears to he natural because the placenta is very 
compressible and the relatively smooth back of tlie bab}^ might disturb 
the placental circulation. Very often, a knee or elbow causes a pressure 
defect in it. When a jiart does abut on it, a line of increased density 
appears between. For the elbow, it is usually about 2 mm., for knees 
about 3 mm., and for the buttocks as much as 1 cm. It is our belief that 
this is caused by the greater penetrability by roentgen rays of the fat- 
containing subcutaneous tissues. Incidentally this finding is often help- 
ful in locating the placenta.” 

Five years later in a second paper, Snow and Rosensohn* stated “in 
the diagnosis of the site of the placenta it was found that the structure 
could be seen in routine roentgen examinations of pregnancy in its late 
stages. The usual anteroposterior and lateral views were used but the 
lateral is more helpful. The placenta is seen as a soft tissue shadow 
which occupies about one-third of the wall space of the uterine cavity. 

It bulges in its middle where it measures about 7 cm. in diameter and 
tapers off at the pei-iphery toward the uterine wall. The small parts 
of the fetus almost invariably face the placenta, and by pressure cause 
digitations in its substance. The subcutaneous tissues of the fetus, since 
they consist largely of fat, are highly penetrable by the roentgen rays 
and as a result, they leave a black line between the fetal pajts and the 
placenta. For the elbow this may measure about 2 mm. and ior tlie but- 
tocks as much as I cm.” 

In the intervening years Dippel and Brown®'’ further developed the 
method of visualization of the placenta in the x-ray film, using mainly 
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the lateral soft tissue view. Thej^ found the placenta visualized in 90 
per cent of 262 observations by lateral soft tissue roentgenography. No 
errors were found in 53 cases clieeked by reliable clinical methods. They 

found equal division of anterior and posterior wall implantations. 

/ 

Inasmuch as our technique of taking tlie films, developed independ- 
ently over the past several years, coincides almost identically with that 
described by Dippel and Brown,' their paper is quoted; "The lateral 
film obtained by this method we believe to bo the most important one in 
the study of the uterus and the product of gestation. Its correct in- 
terpretation requires not inconsiderable study and practice. If the film 
is properly taken, the posterior uterine wall may be clearly visualized 
with the aid of any viewing box, but the anterior abdominal and uterine 
walls which represent a much thinner area of tisspe penetrated by the 
x-rays will be ‘burned out,’ i.e., over-exposed. However, by viewing 
those latter areas with a concentrated light, as with a 200-watt frosted 
bulb in an ordinary goose-neck lamp, with a shade, it can be as clearly 
made out as the posterior uterine wall and the latter’s adjoining soft 
and osseous tissues.’’ 

LikeAvise their method of reading the films to bring out all of the 
meaning has been well stated by Dippel and Broivn ;® ‘ ‘ The technic of 
viewing soft-tissue plates is quite important. This is certainly true of 
lateral views, as we have thus far been unsuccessful in obtaining lateral 
roentgenograms of even density. The intensity of different areas varies 
so widely that strong illumination, as with a spotlight, can be used to 
marked advantage in the region of the anterior abdominal Avail. Since 
the exposure is made to produce the maximum soft-tissue detail in the 
region of the posterior uterine Avail, the anterior uterine Avail, Avhich 
represents much less thickness of tissue, is over-exposed. ’ ’ 

Carty® elaborated further; "The illumination Avith Avhich soft tissue 
roentgenograms are AueAved is of some importance. In all my cases, I 
like to use illumination of various colors, particularly green, red and 
blue, and often in this manner some soft tissue detail becomes apparent 
Avhich othei’Avise might be lost. Also, I think it is of help to use a mag- 
nifjdng glass. Magnification methods depending upon projection of a 
certain portion of tlie film have not been successful, due probably to the 
relatwely small difference in density of contiguous structures.’’ 

Material 

In this study of 363 patients, practically all films AAmre taken during 
the first stage of labor. We have found the value of the film to lie 
chiefly in its infallible ability to give the true presentation of the fetus, 
anteriorly and posteriorly. In addition, it gives the amount of en- 
gagement of the presenting part, the flexion of the head, the location 
of the placenta and some idea of the length of the true conjugate. The 
length of true conjugate and the diameter of the head are quite ac- 
curately obtained by applying to the midliue of the abdominal Avail a 
centimeter marked head rule Avhich is usually done. A study is noAv in 
progress in regard to tlic measurement of tlie fetal head by this 
method compared to tlie actual measurement after dcliAxu-y. 

UNIVERSITY OF ^ . ...t 

SCHOOL OF NURSING 



270 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

Purthermore, as brought out by Snow and his associates, and by 
Dippel and Brown, the lateral film is of marked aid in diagnosis in 
case of placenta previa and of prematui-c separation of the normally 
.implanted placenta.” i\lost of the re.snlls of this study of the influence 
of the placenta upon the position and presentation of the fetus are 
shown graphically in the chart. 

Previously in almost all of the papers, such as tliose of Melliado,^” 
Thorns,’^ Caldwell, IMoloy, and D’Esopo,’”' Cosgrove,’'* Calkins,’® and 
D Esopo,’” on the subject of presentation, the main idea advanced was 
that the contour, shape, and size of the pelvis were the dominating 
features. Only now and then, as did Pe7nnngton, in a discussion of a 
paper on the subject did anyone suggest that the placenta might have 
considerable influence. Likewise, Mclliado’” stated that the placenta 
might be an etiologic factor, to wit ; “May the true etiologic factor not 
lie in the utems itself? With the placenta on the anterior wall, the 
child’s back would more readily accommodate itself to the unoccupied 
posterior portion of the uterine cavity. Tliis lias frequently been proved 
by eesai'ean section.’’ 

'J’Aur.E 1. Site of Pi.acen'ta 


PRESENTATION IN FIRST STAGE 

OF TiABOR 

ANTERIOR (1C3) 

POSTERIOR (200) 

Occiput anterior 

•17 

( 29 . 5 %) 

117 (58.5%) 

Occiput transverse 

74 

(44.7% i 

60 (30.0%) 

Occiput posterior 

42 

(25.8%) 

23 (11.5%) 


Fig. 1 reveals the folloiving facts: there were a total of 363 cases, 
176 white women and 187 colored women. (We excluded all breech 
cases, all indistinct films and those in which tJie jilacenta was not defi- 
nitely outlined on either wall.) Among the wliite women, SO placentas 
were located on tiie anterior and 96 on the posterior wall. In the col- 
ored women, 83 placentas were on the anterior and 104 on the posterior 
wall. Dippel and Brown noted equal distribution between the two 
walls. We, however, over a period of yeai-s, have made comment upon 
the fact that our series had more on the posterior wall, and we were of 
the opinion that 40 per cent were anterior and 60 per cent posterioi\ 
This study reduces the difference to 45 per cent and 55 per cent, but 
still it is seen to be appreciable and quite similar in the two races. For 
each year of study, the tallies were added in different colors and the 
ratios were found io be quite constant throughout. 

From analj^sis of the figures noted in Fig. 1, it becomes appaient that 
in the 363 eases there were a total of 164 (45 per cent) occiput anterior 
presentations, 134 (37 per cent) occiput transverse presentations, " and 
65 (18 per cent) occiput posterior presentations at the time ot making 
the film in the first stage of labor. Still further analysis reveals that 
there were 163 cases with the placenta situated upon the anterior waU 
of the uterus. Among these, 47 (29.5 per cent) were associated wit i 
occiput anterior presentation of the fetus; 74 (44./ per cent) Avitli oc- 
ciput transverse; and 42 (25.8 per cent) with occiput posterior presenta- 
tinn. O n the other hand, 200 placentas were situated upon the posterior 

’These are exact O.T. presentations. If thej' deviated more than Hve degrees, they 
became occiput anterior or occiput posterior. 
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wall in which the associated preseiilalioii ol! the fetus was 117 (58 5 
per cent) occiput anterior, 60 (30 per cent) occiput transverse, and 
•^ ( . per cent ) occiput posterior. Thus when the placenta was 

anterior, the incidence of occiput anterior presentations was only one- 
halt what It was when the placenta was po.sterior, and when the 
placenta wa.s anterior, the incidence of occiput posterior presentations 
was more than twice what it was when the placenta was posterior, 
h uiilicrinore, occiput transverse prc.sentation was 50 per cent more com- 
mon when the placenta was anterior than v.dien it was posterior. 

hjlsewhcre,' it has been shown that the jiregnant uterus is like an 
n regularly globular bag, wider at the fundus than its anterior posterior 
diameter. Now the cavity of this bag has been shown to have two es- 
sentially ioreign bodies prc.ssing into it either from one anterior or pos- 
terior wall, or into both; one of llie.sc is the bulky placenta and the 
other is the promontory of the maternal spine. Calkins’-' intimates that 
the full urinary bladder may also be a factor. The fetus, on the other 
hand, is essentially a parallcle}iipcd with one concave ventral surface 
opposing a convex dorsal surface. Now when this geometric figure lies 
in the uterus, the great tendency is for the convex dorsum to lie opposite, 
or at least not toward the greatest indentation which is no doubt the 
promontory, after any degree of depression into the true pelvis has 
begun. However, the placental foreign body probably has a tendency 
to alter this po.sition accentuating its effect, if it happens to lie on the 
same wall (the posterior) as the promontory, and a tendency to cancel 
the effect if it lies on the anterior wall. Of cour.se, the shape of the • 
pelvic inlet must have some effect upon presentation, a wide gynecoid in- 
let probalily having a tendency to occiput transverse presentation, -while 
a naiTow anthropoid inlet quite certainly .stimulates occiput anterior or 
occiput posterior presentation. In fact, that may well account for the 
main difference in this chart study between the white and colored pa- 
tients. Occiput posterior presentation incidence is almost twice as high 
in Negro as in the white patients. It has been .shown previously’' that 
the Negro women have twice as gi-eat an incidence of anthropoid pelves 
as the Caucasians. 

Conclusions 

1. The great ma.jority of placentas in human beings are located upon 
the anterior or the posterior wall of the uterus. 

2. The ratio found in this study was 45 anterior to 55 posterior. These 
figures are exclu.sive of placentas of other sites which are relativel}^ 
infrequent. This ratio was the same in both races studied. 

3. The placenta located on the anterior uterine wall had a definite 
tendency to production of occiput posterior presenting fetuses. Mathe- 
matically when the placenta was anterior, the chance for occiput pos- 
terior presentation of tlie fetus was double what it Avas if the placenta 
was posterior (25.8 per cent to 11.5 per cent). 

4. The placenta located on the posterior uterine wall had an increased 
tendency to produce occiput anterior presentations in the fetuses. 

In this case, when the placenta was oii the posterior wall, the chance of 
tlie presentation being occiput anterior was twice what it Avas if the 
placenta AA'as anterior (58.5 per cent to 29.5 per cent). 
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5. Tlie incidence of occiput ti’ansverse presentation of the fetus in the 
first stage of labor was 30 per cent if the 2 >laeenta was located on the 
posterior wall and 44.7 per cent if located on the anterior wall. 


References 

1. Holzapfel, K.: Beitr. z. Geburtsh. u. 63T)ak. 1: 2S6, 1898. 

2. Torpin, Richard: J. Obst. & Gj'jiaec. Brit. Emp. 4;5: 993, 1939. 

3. Snow, Wm. J., and Powell, C. B.: Am. J. Roentgenol. 31: 37, 1934. 

4. Snow, Wm. J., and Rosensohn, M.: Am. J. Roentgenol. 42: 709, 1939. 

5. Dippel, A. D., and Brown, W. H.: Am. J. Obst. & Gynec. 40: 986, 1940. 

6. Dippel, A. L., and Brown, W. H.; New England M. J. 223: 313, 1940. 

7. Dippel, A. L., and Brown, W. H.: Bull. Johns Hopkins Hosp. 66: 90, 1940. 

8. C'arty, John R.: Am. J. Roentgenol. 42: 717, 1939. 

9. Torpin, Richard, and Holmes, L. P.: Bull. Univ. Hosp. Augusta, Ga. 3: 10, 

1941. 

10. Melhado, G. C.: Am. J. Qbst. & Gynec. 26: 696, 1933. 

11. Thoms, Herbert: iSurg., Gj’iiee. & Obst. 56: 97, 1933. 

12. Caldwell, W. E., Molov, H. C., and D’Esopo, D. A.; Am. J. Obst. & Gynec. 

28; 824, 1934. 

13. Caldwell, W. E., AIoloj-, H. C., and D’Esopo, D. A.: Am. J. Obst. & Gynec. 30: 

763, 193o. 

14. Cosgrove, S. A.; Am. J. Obst. & Gynec. 31: 402, 1936. 

15. Calkins, L. A.; Am. J. Obst. & Gynec. 37: 618, 1939. 

16. D’Esopo, D. A.; AM. J. Obst. & Gynec. 42; 937, 1941. 

17. Torpin, Richard, and Homes, L. P.: Am. J. Obst. & Gynec. 38: 594, 1939. 


Ayre, J. E.: The Role of the Corpus Luteum in the Toxemia of Pregnancy, Canad. 

M. A. J. 44: 575, 1941. 

A possible explanation of the etiology of toxemia of pregnancy due to a dis- 
turbed endocrine balance, with the master gland of pregnanej', the coitus luteum, 
and the trophoblast of the placenta playing the major roles. Hypersecretion of 
tliese elements in toxemia produce an uncompensated endocrine imljalance and this 
has been advanced as the basic cause of excessive relaxation of all smooth muscle 
of the body (uterus, vascular system, bowel, ureters, etc.) which in turn lead to 
edema and other changes in organs of great vascularity, sucli as the liver, kidneys, 
uterus, and brain. 

The use of vitamin B, as an antagonist to progesterone is suggested. 


Carl P. Huber. 



CAUDAL ANESTHESIA FOR CESAREAN SECTION 

Albkrt H. Lahmaxk, M.D., F.A.O.S., and A. C. Mircrus, M.D., 

Milwaukee, ^YIS. 

'T'lIE 1‘eiiiti‘ocluetiou of eaudtnl block into oiiv obstetric arinameii- 
tariiuii oiioe a-ain deiiionsl rates tlie cyclic trend so frequently seen 
in the course of niedieal progress. Medications, techniques, alid the 
li]\.e, once popular, suddenly find tbeniselves discarded only to be resur- 
rected and accepted with renewed entlmsiasni at some later date. So, 
loo, with caudal block. Altliough extradural anesthesia, introduced 
via the sacral hiatus, has been utilized in obstetrics intermittently 
since the early part of this century, certain innovations have con- 
tributed lo its recent popularity. To the availability of an anesthetic 
reagent of low toxicity yet of suitable efficacy can be attributed, in 
some part, the relative safety of the procedure. A technique devised 
for its continuous administration, as promulgated by Hingsoii and 
Edwards, throughout the coui-se of the- entire first, as well as the sec- 
ond, stages of labor has been made available. Purtliermore, the service 
ol' caudal block has been extended to abdominal cesarean sections by 
taking advantage of the fact that the height to which the anesthetic solu- 
tion dissects its way under pressure extraduvally is directly propor- 
tional to the volume injected. 

The scope of this paper embraces forty-eight cesarean sections per- 
formed under the single injection technique of caudal anesthesia. For 
the most part, forty-three cases, the series was derived from private 
practice; only five cases were obtained from the charity service of the 
Mihvaukee County Hospital. 


Table I. Indication.s for the Operations 


Previous cesarean 

16 

C’eplialopelvic disproportion 

12 

Premature separation of the placenta 

5 

To.xemia without convulsions 

4 

Malpresentation 

3 

Placenta previa 


Dystocia 


Toxemia with convulsions 

1 

Previous extensive vaginal plastic 

1 

Previous stillbirth in an elderly pnniipara 

1 

Petal distress 

1 


None of the sixteen women u-ith whom previous section is listed as 
indication was permitted to fall into active labor. Although it is not 
our practice to routinely subject a woman to section because of a 
jirevious cesarean, it might be mentioned that none of this group liad 
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ever in the past been delivered of a live baby per vaginam. On the 
other hand, all twelve of those listed under cephalopelvic dispropor- 
tion were given the benefit of an adequate test of labor. The two 
listed under the ambi^guous term, “dystocia,” include instances where 
the cervix failed to efface and dilate and an attempt at delivery 
through the normal channels, even with the benefit of Diihrssen’s 
incisions, was not deemed advisable. Three stillborn infants were 
obtained where abruptio placenta occurred. In none of the five in- 
stances were premature separation of the placenta existed was extirpa- 
tion of the uterus necessitated. The four toxemia-without-convulsion 
patients included one case of chronic glomerulonephritis and three of 
fulmonating pre-eclampsia where conservative measures were not 
availing. The single ease of eclampsia was well controlled at the time 
of operation. The three instances of malpresentation include one 
transverse presentation and two eases, which we cite with due apolo- 
gies under the heading of malpresentation, of large frank breech pre- 
sentations where, after an ample trial of labor, section was resorted 
to in the interest of the infant. The woman in whom a previous 
vaginal plastic was considered as indication had undergone an ante- 
rior and posterior eolpoperineorrhaphy and trachelorrhaphy. Both 
instances of placenta previa were of the complete type. In the one 
instance where fetal distress of undetermined etiology occurred, cesa- 
rean section was resorted to as the most rapid as well as the safest 
method, under the existing circumstances, of expediting delivery. 

This series is comprised of forty-six laparotrachelotomies and two 
Porro cesareans. In no instance Avas a classical section performed. 
Three of the women were subjected to a Madlener sterilization. 

The only postoperative complication worthy of note was a pelvic 
abscess which developed in a primipara subjected to a low cerAueal 
section after a protracted labor. 

The anesthetic agent used for the series was a 2 per cent solution of 
metycaine (Gamma/2 methyl-piperidino/-propyl benzoate hydrochlo- 
ride). There was some variation in the volumes injected. In tivo of 
the patients, 40 c.c. Avere injected; in four cases, 45 c.c. Avere used; 
in two instances, 50 c.c. Avere administered ; and in the remaining forty, 
60 c.c. of the metycaine Avere gh'en. 

All of the patients received a bai-biturate preoperathmly. Pour of 
the series Avere given 3 grains of sodium amytal, Avhile seven received 
3 grains of pentobarbital; and the remaining reeeiAmd 4)4 grains or 
more of pentobarbital. All but nine Avere giA-en a preojieratiA'e liypo- 
dermic injection of atropine sulfate gr. Vise- 

The lateral decubitus position of the patient at the time of injection 
was used Avith thirty-nine of the subjects; the knee-eliesi position Avitli 
nine. 

In three of the forty-eight cases, the block failed completely. T])at 
the cause for the failures is due to faulty technique on the part of the 



27G 


AMERICAN .lOURNAl. OK ORSTKTRICS AND OYNKCOEOfiY 


Opel alov is acknoM’lcclged. It must lie assumed tiiat a potent aues- 
tlietie agent, once instilled into the sacral canal, M'ill anesthetize the 
nerves it bathes and that in those instances where anesthesia and anal- 
gesia fail to occur, the solution had, in all probability, never been 
properly introduced into the sacral canal. The complete failures were 
supplemented by inhalation anesthesia. In tivo instances the caudal 
block wore off before the operation was completed. Here, closure of 
the abdomen was affected under intravenous sodium pentothal. In one 
instance analgesia resulted but the anesthesia on the anteroabdominal 
wall failed to rise sufficiently high to permit an adequate incision. 
This patient’s block was complemented by nitrous-ether anesthesia. 

There were no maternal deaths in the series; none of the three 
fetal deaths could be attributed to the anesthetic or the type of its 
administration. 

The development of satisfaetoiy anesthesia is eoinjJarntively slow. 
The operator must expect to allot a latent period up to twenty minutes 
to transpire between the time of injection of the anesthetic to the time 
when an abdominal incision can be made without discomfort to the 
patient. 

Untoward effects were occasionally witnessed. A sudden transitory 
fall in blood pressure was seen not infrequently, particularly in those 
instances where larger volumes of the anesthetic agent were instilled. 
In over half of the subjects a temimrary slowing of the fetal pulse was 
noted for several minutes following the injection. In this series of 
forty-eight cases, the absence of .such transient untoward reactions 
as jactitation, disorientation, hallucinations, etc., which Ave have nat- 
nessed at other times Avith caudal block, might be attributed to the 
preoperatiAm administration of barbiturates. Whether purely co- 
incidental or Avhether the barbiturates antidote toxic effects of 
metyeaine is a matter of conjecture. 

Invaluable for operative obstetrics, and particularly suited for 
cesarean sections, caudal block, not at all unlike spinal and inhala- 
tion anesthesia, defies promiscuous use and demands a eertain degree 
of eonsideration and respect. That the procedure must be attended to 
AAdth strict caution and assiduous regard cannot be overemphasized. 
An inadvertant intravenous or intrathecal, rather than extradural, 
injection Avill result in alarming reactions and may even terminate in 
a disastrous fatality. It is essential that scrupulous asepsis be ob- 
served in the technique lest pathogenic organisms be introduced into 
the areolar bed within the sacral canal, a fertile culture medium. 
Furthermore, not all Avomen are suitable candidates for the procedure. 
Subjectively, the neurotic or apprehensive patient may vehemently 
object to even the suggestion of being permitted to remain conscious 
throughout her delivery. Objectively, in the obese woman with thick 
subcutaneous nrcohr sacr.l pads, identifleatiou of the bony land- 
marks may be so obscured os to make injeetioii well mgli impossible. 
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111 the appraisal of caudal anesthesia, what are the advantages of 
its use for cesarean sections? The paramount consideration of the 
obstetrician in attendance is, of course, the safety of the parturient 
and the welfare of her newborn. It befalls his oft-unhappy lot to 
decide not only on the indication for this type of surgical jirocedure — 
an operation of major importance ivith two lives immli'ed — but he 
must recognize that the choice of anesthetic he will use ivill be as im- 
portant as the surgical technique he will follow. He must appreciate 
that his patients are frequently seriously imperiled even before the 
cesarean is begun. The mother may be exhausted by the efforts of a 
prolonged labor ; she may be shocked by the abrupt separation of her 
placenta ; she may be exsanguinated by the hemorrhage of a previa ; 
she may be ill with cardiovascular, renal or pulmonary disease. 
Similarly, the infant she bears may already have been subjected to the 
insult of a difficult labor, of embarrassed circulation, of toxemia, or 
of medullary depressants. Other matters to be considered are, that 
the infant is premature, perhaps barely viable; the mother is unpre- 
pared for an inhalation anesthetic; patients may vomit, with .subse- 
quent aspiration, atelectasis, pneumonia ; ileus and other postoperative 
complications, any or all the price of a suprapubic delivery. 

Caudal anesthesia then, is well suited for cesarean sections. A 
single injection of GO c.c. of the anesthetic agent introduced into the 
sacral canal offers the laboring parturient relief from pain, relief 
from the attendant excitability, and produces abdominal anesthesia 
of ideal duration, of minimum length, yet consistent Avith efficiency 
and safety. The patient may be placed in the Trendelenburg position 
so that gravity displaces the unnecessary handling and packing of 
abdominal contents away from the operative field. Inasmuch as the 
uterus retains its tone, blood loss is minimal. The placenta separates 
Avithout delay. The complete relaxation facilitates closure of the 
abdomen. The incidence of post-partum hemorrhage is diminished. The 
patient is comfortable on her retinai to bod and may be ghmn fluids and 
food immediately after operation. Her puerperal convalescence is un- 
disturbed and the subsequent iuA'olution of the pclA’ie organs is not 
influenced. The advantages over inhalation anesthesia are evident : 
there is no fir.st -stage excitement, no vomiting, no danger of ex- 
plosion; there is no irritating effect oji the rc.spiratory passages;; no 
alteration in acid-base metabolism; nor any of the shock and dehydra- 
tion which accompany prolonged inhalation ane.sthesia. Tlie method 
can be used Avith comparatiA'c safety in patients Avith cardiovascular, 
pulmonary, or renal complications. Insofar as the infant is concerned, 
tliere is no immediate or remote hazard to its Avelfare Avhich could be 
attributed to the anesthetic. In the clectiA'c cases, depression of the 
medullary centers is absent; the neAvboru’s cry is spontaneous and 
lusty; in the emergency cases, asphyxia requiring resuscitation can. 
in all fairness, he allril)uled to the complications Avliieh demanded the 
cesarean rather than to the choice of ane.sthctic used. 
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Summary 

The use of the single-injection technique of caudal block in a series 
of forty-eight cesarean sections is reviewed. That the method is not 
devoid of dangers is stressed. The precautions which must he exercised 
in Its use are emphasized. The advantages and disadvantages of this 
type of anestliesia are discussed. 
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AN ANALYSIS OF 250 CASES OP POSTMATURITY 

Lewis S. Rathbun, M.D., Boston, Mass. 

(From the Boston Lyinfj-in TTospital and the Department of Obstetrics, Barvard 

Medical School) 

I 'HE sulijcct of postinaturity is one about which very little has been 
written. The few papers about it have defined postmaturity, 
for the most part, in terms of the .size of tlie infant. The problem of 
postmaturity in relation to the expected date of confinement is also 
important. The question continually arises as to whether or not the 
patient wlio is overdue should have labor induced. On the one hand, 
the obstetrician is faced with (1) a fretful patient who demands that 
she be delivered, (2) the fear of the ever increasing size of the baby, 
and (3) the fear, which is prevalent, that tlie baby may die in utero. 
On the other hand there is the feeling that the patient is doing very 
well and that it is meddlesome to interfere. It was in an attempt to 
find out just what happens to the postmature patient and her baby 
that this study was undertaken. 

It is admittedly difficult to determine wliich patient is postmature. 
For this study a patient was considered postmature who. was 295 days 
or more beyond the first day of her last menstrual period, or in other 
words, 15 days or more beyond her expected date of confinement. Any 
patient was excluded who was not sure of her last period or whose 
uterus at the time of her first clinic visit (usually at 4 to 6 months) 
was not consistent in size with her menstrual dates. In this manner it 
was hoped to eliminate as many who were not truly postmature as 

possible. 

Material 

A total of 3679--eonsecutive records was reviewed. Of these, there 
were 3289 deliveries of viable (28 weeks or over) babies. Postmatur- 
ity as defined above, occuri’ed 250 times. Thus, there was an incidence 
of 7.6 per cent, or 1 in every 13.2 deliveries. This figure agrees closely 
■with the incidence of 7.3 per cent in 9649 cases reviewed by Clayton, 
who used 294 days as his defining point. IVe see therefore that the 
problem arises rather frequently. 
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Of the postmature cases, 66 per cent were primiparas and 34 per 
cent multiparas. Tliis is exactly the ratio of primiparas to mnltiparas 
in the total records studied. 

There were four patients who exceeded their exiiected dates of con- 
finement by 39, 42, 44 and 48 daj'S respectively. The distribution of 
the other 246 cases appears in Figure 1, following a cuiwe as might be 
expected. This curve may be superimposed almost exactly on the com- 
parable portion of the curve of Hotelling^ for the numlier^ of deliveries 
per day of px’egnancy plotted for sevei’al thousand deliveries. The 
average time of delivery for the primiparas of my series was 19.4 days 
beyond the excepted date of confinement, while the multiparas aver- 
aged 20.2 days overdue. 

The belief that postmature baixies are heavier than term infants was 
found to be true in this series. The average weight of 600 tenn babies 
delivered during the period from Avliieh the postmature records wei'c 
taken was 7 pounds, 3 ounces for the infants of primiparas, and 7 
pounds, 10 ounces for the infants of multiparas. The average weight 
of the postmature babies of pi'imiparas was 7 pounds, 12 ounces, a gain 
of 9 ounces. The postmature infants of multiparas averaged 10 ounces 
more than the term babies, or 8 pounds, 4 ounces. Since this involves 
a series of fairly large numbers, there can be little doubt as to the 
validity of the figures. 

In an attempt to break dovm further the figures on the weights of 
the babies, the weights of the postmature infants were averaged in two 
groups. One group consisted of those delivering between 15 and 19' 
days postmaturelj", and the otlier group of those delivering 20 days or 
moi’e after their expected date of confinement. Surprisingly, the in- 
fants of primiparas in the first group averaged 7 pounds, ISt/o ounces, 
while those who were 20 or more days postmature averaged only 7 
pounds, QYs ounces. The infants of multiparas showed the earlier 
group to be about 1 ounce heavier, averaging 8 pounds, 4% ounces, in 
contrast to 8 pounds, SYo ounces for the more postmature group. 

This apparent loss of weight in the later days of post maturity is 
difficult to explain. It may be that splitting the scries up into smaller 
groups has invalidated the figures. It may also mean that after a cer- 
tain time the aging placenta ceases to nourish the fetus as well as 
formerly, stopping development and cau.sing the fetus to begin to live 
off of its stored resources. However, the marked gain in weight, shown 
by the group as a whole seems to indicate clearly that the postmature 
mother is faced with the problem of delivering a larger fetus tbaji .she 
would have delivered at term. 

The fact that the babies are larger leads one to sxirmise that, labor 
would he longer in the po.stmature group. The average length of laboi- 
for 500 mothers at term who delivered in the same months and with 
the same analgesia as the postmature mothers was 14.9 houi-s for ju-imiiu 
aras and 8.8 hours for multiparas. The postmature primi]mra.s were 
in labor an average of 18.2 hours, while tlie multiparas were in labor 
10.5 hours. Tims, the postmature primiparas were 3.3 hours longer in 
labor, while the multiparas required 1.7 hours longer. 

One might also surmise that, operative intervention would rise with 
the incrca.se of weight of the fetus and the length of labor. This was 
the case. The number of operative deliveries, excluding Inrcclics (of 
wliich there were 6). rose from a clinic percentage for the peilod of 
24.4 i)cr cent to 30.8 per cent, or an increase of 6.4 per cent. 
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Wlien the operative figures are broken dowi, we find a marked in- 
crease in tlie more serious types of operations. There were 5 mid- 
foi ceils in tiie 250 postmaturc cases. This is far above tlie usual clinic 
ratio, as midforeeps are rarely done. There were three Waters’ extra- 
peritoneal cesarean sections done. This again is a much higher ratio 
than the clinic ordinarily runs. The numbers of low forceps and trans- 
peritoneal cesareans Avere not increased remarkably. 

_ The moiiiidity might be expected to rise because of the aforemen- 
tioned conditions. The increase Avas marked. The postmature pa- 
tients had a morbidity of 12.4 per cent, against a clinic morbiditv for 
the same period of 4.7 per cent. Ttelenlion of lochia, cystitis and intra- 
uterine infection, in that order, accounted for most of the morbidity. 



Fig. 1. — Showing distribution of postmature infants and stillbirths. 


There is a definite belief among obstetricians that postmature infants 
tend to die in utero. Consequently, considerable time Avas spent in 
studying the stillbirths in this series and a series of consecutive chnic 
stillbirths. There were 13 stillbirths in 250 postmature births, or 5.Z 
per cent. Clajqon^ found a stillbirth rate of 6.5 per cent in lus post- 
mature series. The clinic stillbirth rate for viable (28 Aveeks or wer) 
infants over the IV 2 years covered by this paper was 2.5 per cent. How- 
ever, 43 per cent of these Avere due to prematurity. For comparison 
Avith the postmature group, it seems fair to disregard the prematures, 
as obviously none of the postmature died of prematurity, bo Ave nnd 
a term stilibirtli rate in the clinic of 1.4 per cent, compared to a rate 
of 5.2 pe'r cent for the postmaturcs. 

The distribution of postmature stillbirths does not folloAV the curve 
of distribution of cases in Fig. 1- Stillbirths Ai^ere scattered even y 
throughout the postmature period. The aAmrage number of days pos - 
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inalure was 24.4 ])cr cent, or somewhat longer than the average for 
living infants. 

In an attempt to ascertain tJie cause of the increased stillbii'ths, a 
separate series of 186 conseentive stillbirths, including the 13 post- 
matnres already mentioned, was studied. Of tlicse 27, or 1 case in 6.9, 
were postmature, substantiating the feeling that stini)irths were in- 
creased in post maturity, since 1 in 13.2 normal eases was postmature. 
Prematurity accounted for 84 eases of stillbirths. 

The term and postmature stillbirths were separated, and each group 
was tlien divided into a subgroup of tliose dying before or during labor. 
Each subgroup was then divided into those for which a cause of death 
co\dd be determined and those for which no cause could be ascertained. 
Cause of death during labor embi'accd many things such as prolapsed 
cord, difficult forceps or breech delivery, de.structive operations for 
hydrocephalus, etc. Causes of death before labor were erythroblastosis, 
imcumonia in the mother, and the cord wound tightly about the neck. 
Of course, it can not he proved that the last was the cause of death, 
but it was noted as such in the record. Table I shows the number and 
])ercentage of cases in each group. 

Tabt.e I 


MATintK POSTMATURE 

DEATHS Nt'MBEP. PER CENT NUMBER PER CENT 

Refore labor 


No cause 

12 

IC.O 

5 

18.5 

Cause apparent 

7 

9.P. 

5 

38.5 

During labor 

jso cause 

7 

9.r, 

3 

11.1 

Cause apparent 

49 

05.6 

14 

53 ..0 


The series is too small to expect perfect agreement of the percentages 
in Table I. It would seem to be clear from these figures that there is 
no great difference between the cause of death in the mature and post- 
mature stillbirths. Certainly there would seem to be no increase in the 
number of 'babies who died for no apparent cause, which is Avhat 
popular opinion would lead us to believe. ClaytoiP also concluded 
that there was no increase in stillbirths without evident cause in post- 
maturity. The only difference which might be important is the differ- 
ence of those dying before labor where the cause was 'apparent. This 
was caused by the appearance of the same number of erytbroblastotie 
stillborns (3) in each series despite the larger series of term infants. 

It should be noted that there Avere no stillbirths in the postmature 
group from premature separation of the placenta. One might think 
that premature separation of the placenta might be a frequent cause 
if degeneration of the placenta took place. The age of the mothers of 
stillbom infants did not vary from the average age of the series mothers. 

Although the series is small and consequently the figures open to 
question, it would seem that postmature infants are no more inclined 
to die for no apparent reason than term infants. It can not be denied 
that there seems to be a tendency for the postmature infant to suc- 
cumb more easily than the mature to the various trials that beset him, 
or because he is bigger and, better developed the trials are more 
strenuous. 

It is interesting to note that study of a large number of postmature 
placentas led Eeynolds^ and Masters and Clayton^ to conclude that 
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postmature placentas sIiOAvecI no increase in degeneration over mature 
placentas. This gives added weight to the thesis that infants do not 
die of postmatnrity alone. 

There were 2 neonatal deaths in the 250 cases. One was caused by 
diaphragmatic hernia and one by erythroblastosis. A study of the liv- 
ing infants post-iiartnni-weight charts showed no striking difference 
from those of the term infants. 

There was one maternal death. The patient died of hemorrhage and 
shock following a long labor terminated liy Waters’ extraperitoneal 
cesarean seetion. So we see that increased difficulty in labor is not 
without danger to the mother as well as to the child. 


Conclusions 

A series of 250 carefully selected, eon.secutive cases of mothers who 
delivered at least 15 days bej'ond their ealeiilated date of confinement 
was studied, together with an additional series of 186 consecutive still- 
births. Postmaturity occurred once in 13.2 deliveries. Postmature 
infants were significantly heavier than term babies at birth. However, 
they seem to lose the tendency to gain after they arc 20 days post- 
matui'e. Coincident with the increase in weight is an increase in the 
length of labor ; an increase in the operative rate, esjiecially in the more 
serious operations; and a marked increase in morbidity. 

The stillbirth rate was definitely increased. This was an increase 
in the deaths with apparent cause rather tlian in deaths where there 
was no cause except postmatuidty. The stillbirths were longer post- 
mature on the average than the general series, averaging 24.4 days 
beyond term as against 19.6 days for the 250 patients. 

The babies who were born alive sliowed no increase in neonatal deaths 
nor any difficulty in the post-partum period. 

The question as to what to do about postmaturity has not been 
answered. The increase of difficulty found in postmature patients is 
not of sufficient magnitude to warrant drastic measures to keep pa- 
tients from becoming postmature. 

The answer to the prolilem probably lies in tlie realization that it 
exists. Each case should be watched individually. If the cervix is 
favorable, induction of labor is indicated. If it is not, then the size of 
the fetus must be carefully evaluated against the size of the mother s 
pelvis, and a close watch must be kept on the increasing size of the 
fetus. No more fear need lie entertained that the fetus will be lost in 
utero without cause than exists at term. However, failure to appreciate 
the fact that labor may be more difficult and to prepare to meet these 
difficulties may cost the baby its life or even the mother hers. 
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CLINICAL EXPERIENCES WITH PYRIDOXINE 
HYDROCHLORIDE IN TREATMENT OF NAUSEA AND 
VOmTING OF PREGNANCY 

B. Bernard Weinstein, j\[.D., George J. jMitcheel, M.D., and. 
George P. Sustendal, JE.D., New Orleans, La. 

(From the Departments of Obstetrics and Gynecology, School of Medicine, Txdanc 
University and Charity Uospital of Louisiana) 

V O:\IITING is always an annojdng and not infrequently a serious 
complication of pregnancy. Numerous methods have been advo- 
cated for its relief without any uniform degree of suece.ss. For some 
time we have used mild sedation (phenobarbital), restriction of fluid 
intake and Vitamin Bi in the milder cases, and sedation, bed rest, plus 
intravenous glucose in the more severe cases, with considerable suc- 
cess; however there ivcre still many instances where this regime was 
only partially successful or failed. Recently our attention was di- 
rected to an article of Willis and his co-workers, who reported the 
successful use of Vitamin Bo in hyperemesis gravidarum. A supply' 
of pyridoxine hydrochloride* being made available, we first used this 
therapy upon a patient who had been treated with other methods with- 
out success. The results were so good that we introduced the use of the 
drug as a method of routine and have now used it in 32 patients. 
We will continue to use it on a more extended series of cases. 

In studying these patients an attempt was made to grade the 
severity of nausea and vomiting in order to express with some degree 
of uniformity the degree of nausea and vomiting present: Morning 
nausea was considered (1+) Group 1; nausea extending throughout the 
day (2-)-) Group 2; nausea and occasional vomiting (3+) Group 3; 
nausea and vomiting of a degree prohibiting the retention of any fluids 
or solids (4f) Group 4. While most of our patients fall into Group 1, 
the response of patients to therapy was seemingly not dependent upon 
the severity of nausea and vomiting present since several patients of 
Group 4 responded as readily as those of Group 1. 

In all cases an initial dose of 50 or 100 mg, was administered intra- 
muscularly, followed by injections of 50 to 100 mg. three times weekly 
until nausea subsided. Some patients reported favorable response with 
the first injection. In the most severe cases relief was not attained until 
the third or fourth injection. The largest amount given to any one 
patient was 1,050 mg. 

Discussion 

We were gratified by the rapid response to therapy. There were no 
untoward reactions to the drug. While the dosage we used was con- 
siderably larger in general than that employed by Willis and his 
associates, it is probable that smaller dosage would give equally good 
results. 

All of these patients were treated with intramuscular injections. 
Since this series was started pjwidoxine hydrochloride has been made 
availab le in tablet form, and we are currently observing a group of pa- 

Chemical°Company.^°'^’^^°'‘‘^‘^ suppliea throuEU the courtesy of the WUnthrop 
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tients Avho are beinp- Ircnfed by oral admiiiistrafion of pyridoxine liydro- 
chloride. 

The results obtained in the patients of Group 1 arc not remarkable 
since most, of the patients probably would bavo responded to other 
types of therapy; however the rapidity of relief is noteworthy. The 
response in the inoi-e severe type.s, and especially in the Group 4 is 
more striking. This type of patient who has not infrequently required 
iiospitalization may be effectively and economically treated with 
pyridoxine hydrochloride at home. 

While the administration of pyridoxine hydrochloride appears to be 
of great value we feel that the importance of sedation and proper 
instruction as to diet should not be overloolied, but should be pi'eseribed 
as usual, Avith pyridoxine hj'drochloride as a valuable adjunct in the 
therapy of nausea and vomiting of pregnancy. 


Conclusions 

1. Complete or considerable relief from nausea and vomiting of 
pregnancy Avas obtained in a group of 32 patients Avho Avere treated 
Avith pyridoxine hydrocliloridc in do.sagcs of 50 to 100 mg. three times 
Aveekly, receiving total dosages varying from 150 to 1,050 mg. injected 
intramuscularly. 

Table I. Group I. (Graded as 1+, Morxixg Nausea Oxla') 


PATIEXT DOSAGE 


L. K. 50 nig. I,* 50 mg. 3 t.i.w, 

C. S. 50 mg. I, 50 mg. 3 t.i.w. 

P. L. 50 rag. I, 50 mg. 3 t.i.w. 

E. T. 50 rag. I, 50 mg. 3 t.i.AV. 

M. E. 50 mg. I, 50 mg. 3 t.i.w. 

M. K. 300 mg. r, 50 mg. t.i.w. 
E. V. 50 mg. I, 50 rag. t.i.w. 

M. N. 50 mg. I, 50 mg. t.i.w. 

H. P. 

J. G. 

A. R. 

P. W. 100 mg. I, 50 mg. t.i.w. 


E. Y. 50 mg. I, 50 ing. t.i.w. 

F. C. 50 rag. I, 50 mg. t.i.w. 

E. E. 50 mg. I, 50 mg. t.i.w. 

L. C. 50 mg. I, 50 mg. t.i.w. 

»I = Initial dose. 


TOTAL 


DOSAGE 

MO. 

RESULTS 

150 

Good 

250 

Good 

150 

Good 

300 

Good 

400 

Good 

300 

Good 

500 

Nausea .still occurs, though less 
often 

450 

Good 

1.50 

Good 

200 

Good 

350 

Good 

450 

Poor, nausea oceasionally, hut 
not as severe. (Patient was in- 
cidentally markedly anemic) 

200 

Good 

200 

Good 

250 

Good 

300 

Good 


Table II. Group II. (Graded as 2+, Nausea Extending Throughout Day) 


PATIENT 

DOSE 

E. S. 

50 mg. I,* 50 mg. t.i.w. 

E. P. 

100 mg. I, 50 mg. t.i.w. 

H. T. 

100 mg. I, 50 mg. t.i.w. 

L. P. 

50 mg. 1, oO mg. t.i.w. 

A. D. 

50 mg. I, 50 mg. t.i.w. 

P. J. 

50 mg. I, 50 mg. t.i.w. 


*I = Initial dose. 


total 

dosage 

MG. 

400 
450 
350 
400 
. 600 
650 


KESULT 

Good 

Good 

Good 

Good 

Good 

Good 
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2. Of the 16 patients with nausea confined to the morning 14 were 
completely relieved; 2 were partially relieved (Table I). Of the 6 
patients with nausea extending througliout the day all were completely 
relieved (Table II). Of the 4 patients having nausea and occasional 
vomiting 3 were completely relieved ; the fourth sliowed but slight 
improvement (Table III). 


Table III. Gnour III. (Gbadeb as Nausea .vxn Occasionai, AmMiTixa) 


PATIKXT 

DOSE 

total 

DOSAGE 

MG. 

RESULT 

L. D. 

lOo mg. I,*^ 50 mg. t.i.w. 

700 

Good 

F. S. 

100 nig. I, 50 nig. t.i.w. 

750 

Good 

R. L. 

100 mg. I, 50 mg. t.i.w. 

600 

Good 

M. Q. 

100 mg. I, 50 mg. t.i.w. 

900 

Poor, nausea persisted; patient 
vomited less after 250 mg. 
but never received complete 
relief. 


■^I = Initial do.'^p. 


All of the six jiatients with nausea and vomiting so severe as to 
make impossible the rotontion of food were relieved. This group 
showed the most striking and gratifying response (Table IV). 


Tabt.e IV. (GiiABEi) AS 4+, Nausea and Vomiting Sufficiently Severe to Prevent 

Retention of Any Food) 


PATIENT 

DOSE 

TOTAL 

DOSAGE 

MG. 

RESULT 

M. J. 

100 mg. I,^ 100 mg. t.i.w. 

600 


D. G. 

100 mg. I, 100 iiig. t.i.w. 




.\3, 50 mg, t.i.w. 

750 

Good 

M. P. 

100 mg. I, 50 mg. t.i.w. 

1050 

Good 

H. B. 

100 mg. I, x4, 50 mg. t.i.w. 

850 

Good 

R. C. 

100 mg. I, 50 mg. t.i.w. 

600 

Good 

B. E. 

100 mg. I, x.I, 100 mg. t.i.w. 

900 

Good 


°I = Initial do.sc. 


3. No untoward effects were noted. 

4. While the use of pyridoxine hydrochloride has proved of value in 
these 32 patients, the importance of sedation and adequate dietary 
supervision should not be overlooked, but should be prescribed as usual 
Avith pyridoxine hydrochloride used as an integral and valuable portion 
of this regimen. 

5. Our series is being extended and observations are also being 
made with the use of orally administered pyridoxine hydrochloride. 

Eeference 

Willis, R. S., Winn, W. W., Morris, A. T., Newsom A. A., and Massey, W. E.- 
Am. J. Obst. & Gynec. 44: 265, 1942. 

1430 Tulane Ave. 



CARCINOMA OF THE VULVA AND VAGINA IN INFANCY 

Rakdolpii H. ]Iogi.:, JI.D., F.A.C.S., Richjioxd, Va., and 
Vernaud a. Benx, M.D., Eosiiolt, Wis. 

(From the Depart maits of Gyticcolnpy and Fcdiatricx, Medical College of Virginia) 

C ARClA^Oj\rA of either liie vulva or vagina is veiy rare in infancy. 

Ritvo, Houghton, and McDonald,^ Seotti," Kellert,^ and Dargeon,'* 
writing on the subject of malignant tumors in childhood, report no 
cases of carcinoma of the vagina or vnlva. Ewing® points out that the 
tumors occurring during the fii’st decade of life are those likely to be 
chai’acteristic of the juvenile types of tumors. JIalignant epithelial 
tumors represeiit a small minority of tliose oecui-ring during this period 
of life. 

Morse,® upon reviewing the literature, states that carcinoma of any 
part of the female genital tract is rare in childliood. In his review 
he found only two instances of malignant epithelial groudhs of the 
external female genitals in children. The growth in one case origi- 
nated in the vulva. The other case was that of an eight-month-old 
child in whom an adenocarcinoma extended from the Avail of the vagina 
to the anterior cervical lip. 

Tvelly,^ in a paper on cancer in children, rreports that gynecologic 
cancer is seldom encountered in children. He reports no case of car- 
cinoma of the viih^a or vagina in infants, except to refer to the Auilvar 
case previously referred to by IMorse and noted above. 

In 1931 BaldAAdn® rcAueAved 905 cases of carcinoma of the uterus, 
vagina, and vulva occurring at the University of klichigan. The young- 
est patient in his series Avas a girl of fourteen years aaOio had a primary 
carcinoma of the Amgina. He searched the literature for cases occur- 
ring in lAatients tAventy years old or younger. Concerning the vagina 
he found only one case in a child. This case Avas reported by Heekford® 
in 1868. The groAvth Avas said to be a villous medullary carcinoma 
protruding from and distending the vagina of a child ten months old. 
Heekford ’s article has not been aAmilable to us. BaldAvin foiind no 
definite ease of carcinoma of the vulva in an infant. Reference Avas 
made to a vuhmr tumor occurring in a child of eighteen months, re- 
ported by Bietrix and by Thomas,^® but the latter originally described 
the groAvth as a sarcoma. 

Lovegren^^ reports the case of a malignant papillary epithelial tumor 
of the vagina occurring in a child of seventeen months of age. Symp- 
toms had been present only three Aveeks. Three months later the 
groAvth had extended to the vulva, and the patient died six months 

after the onset of the disease. _ ■ t i 

The rarity of malignant epithelial tumors of the Amgina and AUUAm 
in infancy might lend interest to the foIloAAung ease : 

Case Report 

D. J. Avas a full-term child, the product of a normal spontaneous 
deliA''ery on June 6, 1934. Her maternal grandmother died Avith cancel 
of the stomach. Her father and mother and six siblings Avere alive. 
The father Avas said to have pulmonary tuberculosis. 
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She had had no illnesses until she was five months old. At that age 
she developed a purulent blood-streaked vaginal discharge. For the 
following ten months there was little change in the character of the 
discharge. None of the various treatments which she received was 
effective. She became sallow and lost weight. In October, 1935, when 














Fig. 1 — Adenocarcinoma of vulva before treatment. Patient was 21 months old. 















Pig'. 2 . — Photomicrograph of frozen section of lesion seen in Fig 1, Diagnosed adeno- 
carcinoma, Grade IV. 

she was sixteen months old, a swelling appeared on the right labium 
which ruptured and discharged blood and pus. One month later a 
similar swelling appeared on the left side. This likewise ruptured 
and drained pus. During the succeeding months the lesion enlarged. 
It was described as “proud flesh” and was not remarkably painful. 
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She was first seen liy us on admission to the Hospital in March, 
1936, when she was twent 3 ’--one months old. At that time there was 
a very friable, easily bleeding, caulillower mass, somewhat spherical 
in shape with a diameter of 5 cm. The center of the growth was at 
the lower portion of the introitus near the posterior commissure. The 
growth extended into the labia on each side, further on the left. The 
sites of the ducts of Bartholin’s glands wci’c included in the mass. The 
mass extended into the vagina for a di.stanee of about 2.5 cm. above the 
introitus, involving the posterior and latei-al walls of the vagina. The 
anterior wall was free. The cervix Avas not iin'oh^ed. ..Some areas of 
the tumor Avere so soft that semisolid tissue exuded on pressure. 
Smaller areas Avei'e harder. In the left side. of the pelvis, and palpable 
through the vagina, there Avas a firm, hean-sha])ed, moA^able mass about 
1 cm. in length, believed to be an enlarged iliac lymph gland. Smaller 
shotty glands Avere palpable in each inguinal region. Tissue Avas re- 



Fig. 3. — Same patient as in Fig. 1, two months later and after irradiation. 


moved for microscopic examination. Dr. A. C. Broders, Avho examined 
the tissue, reported adenocarcinoma, Gi-ade 4. A small lymph gland 
Avas excised from the left inguinal region and a pathologic report of 
tuberculous adenitis Avas made. 

On April 4, 1936, treatment Avith radiunhiAvas begun. TAventy-nine 
1.0 mg. needles, Avith a filtration of .0.5 mm.’ of platinum, Avere applied 
to the groAvtli interstitiall.y. Tliis treatment extended over a period of 
four days and a dose of 2,374..-mg. hr. Avas given. There Avas marked 
regression of the lesion during this time. BetAveen April 17, 1936, and 
July 7, 1936, the patient Avas given deep x-ray therapy to the pelvis, 
totaling 4,200 r. Tavo months after the beginning of treatment there 
Avas no eAudence of the groAAdh. She AA'^as discharged from the hospital 
on July 27, 1936. 

The patient returned to the hospital in October, 1936, several months 
after the treatment Avith radium. At this time there Avas a small area 
of recurrence, measuring sljghtly oA’^er a square centimeter, on the 
posterior vaginal 'wall, midway between the introitus and the ceivix. 
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This area was treated with interstitial radiip, a total of 133 mg-, hi-, 
being- given. This radium treatment was followed by further x-ray 
treatment, 2,400 v. being given. The mass previously palpated deep in 
the left side of the ])elvis had inerca.scd in size. Following the second 
series of treatments the patient developed a pa,infnl area of radio- 
necrosis about the vulva and lower vagina. This condition was im- 
proving when .she was discharged from the hospital on Feb. 9, 193 1, 
with chickenpox. 



Fig. i. — X-ray of chest, one year after Fig. 1, showing metastasis. 


On jMarch 26, 1937, she returned to the hospital acutely ill. The 
ai-ea of necrosis was smaller. No carcinoma was apparent on the vulva 
or in the vagina. The left leg was swollen and cyanotic throughout. 
It appeared several times as large as the right leg. Her temperature 
was 104° F. ; her respirations and pulse were veiT rapid. X-ray exami- 
nation of the chest at that time showed an oval density practically 
filling the upper two-thirds of the right lung. This was diagnosed 
metastatic carcinoma. X-ray therapy was given. The enlargement of 
the left lower extremity was believed to be due to obstruction by the 
mass deep in the left side of the pelvis. The patient continued to be 
very weak and seemed to suffer pain. She developed a cough and 
dilatation of the veins of the head and neck. Her condition continued 
to progress unfavorably and she was discharged from the hospital on 
May 24, 1937, at the request of her parents. She died at home on June 
17, 1937, at the age of three. Death occurred fourteen months after 
the first treatment. Autopsy was not performed. 


Summary and Conclusion 

Carcinoma of the female external genitals in infants is very rare. A 
case of adenocarcinoma involving the vulva and the lowermost part of the 
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vagina is reported. Signs of the disease appeared when the child Avas 
fiA^e months old. A Ausible external lesion appeared Av^hen the patient 
Avas sixteen months old. Microscopic diagnosis Avas made Avhen the 
child Avas tAventy-one months old. This is one of the youngest cases, 
possibly the youngest case, of carcinoma in this site yet to be recorded 
in the literature. 
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HYPERNEPHROMA OF THE OVARY 

Milton Kannerstein, A.B., M.D., Che,ster R. BROAArN, M.D., and 
James Alan Rosen, A.B., M.D., Neav York, N. Y. 

(From Department of Pathology and Department of Ohsieirics and Gynecology, 

Lincoln Hospital) 

T he patient, a 52-ycar-old AAhite Avoman, Avas admitted to Lincoln 
Hospital on Nov. 27, 1940, Avith the complaint of abdominal pain and 
cramps for tAA^enty-four hours. She had been in her usual health, at- 
tending to her duties as a liouseAA'ife until the day before Avhen the aboA’^e 
symptoms began. They Avere at first interpreted as an attack of 
biliary colic, similar to those from Avhich the patient had suffered for 
many years. In tAveh^e hours she had become Aveak and irrational. On 
admission she Avas in shock and stuporous. Pulse and blood pressure 
Avere not obtainable; heart sounds Avere poor. Temperature Avas 98° P. 
The abdomen Avas di.stended and tender. A large mass Aims present in 
the abdomen, nearly filling the left side A\hich Avas dull to percussion. 
No eAudence of free fluid was obtained. Pehdc examination revealed 
tenderness in the left pehas but no intrapelvie mass. Urine revealed 
an occasional granular and hyaline cast. A bedside x-ray showed no 
free air in the abdomen. 

The abdominal findings Avere interpreted as a possible acute diver- 
ticulitis Avith perforation. The patient Avas transfused but became 
weaker, comatose, and died eight hours after admission, approximately 
thirty hours after the onset of acute symptoms. 

The past history rcAmaled 2 normal full-term pregnancies and de- 
IWeries, the last 20 years ago. Since then the patient had suffered from 
occasional nocturnal attacks of typical biliary colic,- but these passed 
wi thin a fcAV hours and she had never been jaundiced. 

HoAAmver, the significant part of the past history Avas that in ih29 
she had developed severe hematuria and a diagnosis of renal tumor had 
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been made at another hospital. On Sept. 19, 1929, the right kidney 
was removed throiTgh a lumbar incision. It was found to contain a 
tumor “in its upper two-thirds, entirely within the substance of the 
kidney, ” measuring 8 by 10 by 5 cm. At no point had the tumor 
ruptured outside of the capsule of the kidney; it was entirely encap- 
sulated. It had not extended into the ureter, renal artery, or vein 
(no mention is made of whether it extended into a calyx) and showed 
the typical appearance of a hypernephroma with a yellow appearance 
in places and a large gelatinous-like area of degeneration in the center 
and in other places a few small hemorrhages. 



Fig-. 1. — Uterus, posterior view, showing solid tumor attached to broad and round 
ligaments. A large thin-walled cyst is attached to the tumor. 


►Slides were no longer available but the microscopic report at the 
time read “. . . The tumor is a hypernephroma with areas of mucoid 
degeneration. It is definitely separated from the renal parenchyma by 
a fibrous capsule. Some small areas of hemorrhage and areas of edema. 
The pelvis is not involved and no large vessels are seen thrombosed by 
the tumor. Diagnosis : Hypernephroma of the kidney. ’ ’ 

In 1931, the patient had a conization of the cervix for erosion and 
laceration. She had a natural menopause four years before the present 
illness and no vaginal bleeding since. 

Autopsy 

External Examination . — The body was that of a moderately obese 
middle-aged woman of normal habitus. No hirsutism was present. The 
external genitals were normal for the age. A left oblique lumbar scar 
was present. 
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Abdonnncd Cavity . — Tlio abdoniina] cavity contained approxiniatelv 
2,500 c.c. of ))lood, about ],200 e.e. bein<? clotted. In tbc left iliac fossa 
was a lliin-walled ey.st approximately IS cm. in diameler. Tins w.as eon- 
liguous 1o and connected by a fibrous liand wiib a smaller, ruptured cyst- 
about 8 cm. in diameter, filled with clotted blood. The latter was at- 
tached to the broad and round ligaments of tbc uterus and lay about 
10 cm. from the left cornu in the pelvis. On its ])o.sterior and medial 
(tubal) aspect was a bright yellow-orange solid irregular, somewhat loeu- 
lated mass (ovarian tumor) approximately 3.5 by 3.5 by 4 cm. in size. 



Fig. 2. — Section of ovarian tumor showing clear anti granular cells with small round 

nuclei and thin reticulum. 


This mass gretv into and formed part of tlie C 3 'st wall, spreading out for 
a short distance in plaque form on its inner surface. Section showed 
the tumor to have a modei-ately variegated appearance. Some areas 
consisted of homogeneous orange-yellow tissue containing a few small 
cysts. Other areas, especially those growing into the cyst, contained 
large, dilated blood-filled spaces, apparently channels, one of which, 
about 4 mm. in diameter, opened into the cyst and appeared to have 
been the site of bleeding. The rest of the cyst wall was smooth, thin, 
and translucent. There was no grossly identifiable ovarian tissue on 
the left side. The cysts and mass seemed to bear the relationship, 
though distorted, of the left ovary. The large cyst contained a clear, 
thin, light yellow fluid and was lined by a translucent membrane. The 
tubes, iiterus, and right ovary were atrophic. 

The right kidney was absent. The left was essentially normal. 

Microscopic Examination . — The fleshier parts of the tumor showed 
eloseb^ packed alveoli, cl earl 3 ^^ shown by Bielschowsky stain to be sur- 
rounded 133’' a thin reticulum, .continuous from alveolus to alveolus. The 
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latter consisted of 8 to 12 large, polyhedral, or rounded cells with clear 
or granular eosinophilic cytoplasm, and small round or oval, for the most 
part dark, centrally located nuclei, without nucleoli. Occasional nuclei 
were moderately vesicular. Many were eccentric, even peripheral. An 
occasional cell appeared multinucleated, but no liizarre or giant forms 
were seen. No mitoses were noted. Occasionally there were transitions 
to tubules or acini lined by a single layer of cuboidal cells similar in 
other respects to the cells of the alveoli. The clear cell alveoli were 
present in clusters surrounded by groups of granular-cell alveoli. The 
latter cells were smaller. In the vascular ])arts were channels of all sizes 
consisting of an endothelial layer with little or no surrounding con- 
nective tissue. Some of the channels were enormous. In these areas 
columns and clumps of cells were outlined by vascular channels. Here 
and there the vascularity was so great and the channels so closely ap- 
proximated as to leave no intervening tumor cells, but merely narrow 
bands of collagen. Cystic spaces of various sizes lined by flattened 
elongated cells and filled with homogeneous pink-stained material were 
seen in many sections. Necrosis was minimal. Occasional hemorrhagic 
areas were noted. Scarlet R stain showed the presence of large amounts 
of fat, filling many tumor cells completely and present, at least as 
granules, in most. Only a rare droplet stained pink with Nile blue 
.sulfate, the rest staining blue green. No doubly refraetile material 
was seen. 

Discussion 

We are inclined to regard the ovarian tumor in this case as a metas- 
tasis from the renal neoplasm. This opinion is based on the charac- 
teristic histology and the clinical history. 

The histology is identical with the .so-called Grawitz or hyper- 
nephroma type, which according to some authors arises from an ad- 
renal rest in the kidney. Others (Stoerk, Schiller) believe this tumoi' 
is of renal tubular origin or arises from a “rest” of embryonal renal 
tissue within the kidney (Wilson and Willis, Geschiekter). Most 
authors believe that the characteristic “clear-cell” variety is a more 
differentiated, less malignant type than the “granular-cell” kind. Al- 
though some prefer to call the former hypernephroma and the latter 
adenocarcinoma, it becomes more and more apparent that they are 
genetically identical and that the distinction is of Amine for clinical 
prognostic purposes only (Fouldes and Braasch, Hunt and Hager, 
Geschiekter). Actually both granular and clear cells, alveolar and 
papillary formations, are present in mo.st of these tumors, although one 
or the other may predominate (Bonnanor, Geschiekter). In our ease, 
cell structure was both clear and granular. Structure Avas chiefly al- 
veolar, although a papillary appearance Avas present in one area. 
There Avas a distinct tendency to tubule formation Avhich is character- 
istic of the renal hypernephroma (Geschiekter, Schiller, and others). 
The presence of large, thin-Avalled blood sinuses is another suggestive 
feature. Primary hypernephroid OAmrian tumors appear, from descrip- 
tions and illustrations, to be more uniform in structure, without tubule 
formation and not as vascular as the renal tumors or the one described 
here. According to Greenblatt and others primary ovarian hyper- 
neprhoma contains crystalline doubly refraetile and metachromatic 
(Avith Nile blue sulfate) droplets similar to those found otherwise only 
in adrenal adenomas and different from the pattern in ]-enal hyper- 
nephroma. This Ave could not confirm. HoAvever, although this* may 
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suggest that this tumor did not arise from an ovarian adrenal rest, it 
does not prove that it arose from a renal hypernephroma. Unfortu- 
nately, we were not able to obtain sections of the original renal tumor, 
but_ from the description there is no reason to doubt that it was a 
typical Grawitz tumor. Although eleven years may be considered a 
rather long interval for such a small metastatic tumor to manifest 
itself, especially in such an indirect manner, behavior of this type is 
almost characteristic of certain cases of hypernephroma. 

Summary 

1. Hypernephroid tumor.s, i.e., yellow tumors containing large lipid 
filled cells, of the ovary have been described over the course of many 
years. The tumors differ considerably in appearance and behavior. 
Some have been masculinizing; a few have produced precocious pu- 
berty.^ There has been and still is much discussion about the histo- 
genesis of these tumoi's, some favoring an adrenal rest ; some a lutein 
cell origin. There are many contradictions in each point of view, and 
great confusion about these tumors still exists. It is highly question- 
able if they do constitute a definitive group. 

2. A ease of such a tumor is presented, which is believed to have 
been secondary to a renal hypernephroma removed eleven years before. 
The ovarian tumor bled into a large serous cyst of the ovary and 
caused fatal intraperitoneal hemorrhage. 

3. Renal hypernephromas and their metastases are bizarre in their 
behavior. Long time-intervals and peculiar manifestations from the 
metastases have been the subject of many papers. Ovarian metastases 
are very rare. This case constitutes the third, or possibly the fourth, 
on record. 


Moore, John H.; The Late Effects of the Toxemia of Pregnancy, Journal-Lancet 

61: 368, 1941. 

The author reports his results after following 57 patients who could be classed 
as toxemias of pregnancy. He found only two diseases that appeared noteworthy 
in favoring the development of a toxemia of pregnancy and those were scarlet 
fever and recurrent tonsillitis. These diseases either alone or together were noted 
in 57 per cent of these cases. Fifty-nine per cent of the toxemias occurred in 
primiparous women. Ten premature and three full-term infants born to mothers 
with nephritic toxemia survived, a salvage rate of approximately 50 per cent; 20 
infants (4 premature and 16 full term) born to mothers with pre-eclamptic toxemia 
survived including one set of twins, or a salvage rate of almost 87 per cent. Eight 
of the nine babies born to eclamptic mothers, or 88 per cent, survived. The incidence 
of twins in these groups was 5 per cent. 

In 19 patients with a nephritic type of toxemia, there was a survival of 12 
infants in 29 subsequent pregnancies. In 13 patients of the original gi'oup of 2o 
who were diagnosed as pre-eclamptie toxemia seven showed evidence of nephritis 
in subsequent pregnancies, four had questionable cardiorenal vascular disease, and 
only two had no untoward symptoms or incidents to mar their subsequent preg- 
nancies. The pre-eelamptic and the eclamptic group, while they showed no mor- 
tality, gave evidence of recurrent toxemia or of permanent cardiovascular renal 
changes in 83 per cent of the cases in subsequent pregnancies. 


William Berman. 



BILATERAL MICROCYSTIC DEGENERATION OF THE OVARIES 
AND MASCULINIZING SYNDROME 

Sajiuel J. Turner, * B.S., M.D., Chicago, III. 

(From, the Department of Ohstetrics and Gynecology of the University of Illinois 
College of Medicine and the Mount Sinai Hospital) 

E xtensive masetilinization in association with microcystic disease 
of the ovaries is a very uncommon condition. Two cases of tiiis sjoi- 
droine recently reported by Geist and Gaines" displaj’^ed a bilateral 
follicular degeneration of the ovaries with striking proliferation and 
luteinization of the theca interna. Numerous clusters of luteinized 
cells were also found throughout the ovarian stroma. The eases de- 
scribed had both ovaries removed. One of the patients who was followed 
showed no evidence of clinical improvement after operation. 

Stein, Leventlial and Robinson^'® obtained gratifying results by re- 
secting polycystic ovaries in patients with amenori’hea and sterility. 
Normal menstruation was re-established in almost all of their cases. 
Some of the patients liecame pregnant and gave birth to normal living 
children. The ovarian tissue was described as having a thick tunica 
with numerous cysts of varying size lined mostly by an hypertrophied 
thecal layer with scarce granulosa cells. 

The following ease showed pathologic and clinical changes which were 
quite similar to those found by Geist and Gaines.^ A different end re- 
sult was obtained, however, by resecting instead of removing both 
ovaries. 

Case Report 

A. S. (History No. 103829), single, 23-year-old factory worker, pre- 
sented herself on Aug. 20, 1940, complaining of amenorrhea and 
growth of hair on the face and abdomen of six months’ duration. The 
hirsutism became very pronounced and she tired easily during the past 
two months. No significant facts Avere elicited from her family or 
past history except that her mother Avas a diabetic. Her menses began 
at 14 years, four to seven weeks’ inteiwal, four to five days’ duration, 
moderate floAv Avithout associated symptoms. The. last menstrual period 
occurred in February, 1940. 

Examination revealed a moderatelj*^ obese 23-year-old Avhite female, 
appearing veiy nervous but not acutely ill. Temperature AA^as 98.6° P. ; 
pulse, 96 ; blood pressure 132/80. The chin had a luxurious groAvth of 
thick blond hair in spite of the fact that she had shaved AAuthin a feAv 
days. The breasts Avere smaller tlian expected in an obese female of her 
size. Tlie heart, lungs, and abdomen Avere normal. Pelvic examination, 
Avhich Avas done under anesthesia, rcA'-ealed a masculine type escutcheon, 
an atrophic labia majora and minora, an hypertrophied clitoris to 2.5 
cm. in length, a narroAv vagina admitting tAvo fingers Avith difficulty, and 
a very narroAv short cervix AAuth a pin-point orifice. The corpus uteri 
Avas double the size of the cervix but also very small. Both ovaries Avere 
readily palpable. The right OA'-ary seemed to be larger than the corpus 
uteri. The left ovary Avas smaller. The Fallopian tubes Avere not 
palpabl e. 

*In Service as First Lieutenant, JI. C.. A. U. S. 
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ay exaniination oi the solla turcica was ncgaliA’c. X-ray Aosiializa- 
lioii aftei injection of air into the suprarenal spaces revealed no eA’idence 
of adrenal enlargement,. There Avas a slight trace of albumin in the 
mine, dhe blood Kahn Ava.s negatiA'c. A complete blood count and 
blood chemistry Avas found to be Avithin normal limits. The basal meta- 
bolic rate AA’as plus S. 



FIk. 1. — Lo\v-))o\vor !?i'ction of tlio ovary sliowin? cy.-'tic follicular Regeneration with 
inarUetl density of the ovarian stroma. 



Fig. 2. — High-power section presenting a narrow well-defined granulosa layer, a 
wider well-developed luteinized theca interna, and a cluster of lutein-like cells within 
the ovarian stroma at some distance from the follicle. 


The preoperative diagnosis Avas masculinizing tumor of the right 
ovary. A dilatation and curettage and a laparotomy through a midline 
incision Avas done. A Amry small amount of endometrium Avas obtained. 
The utex’ine eaAuty Avas only 1 cm. in length. Both ovaries Avere studded 
Avith small follicular cysts. The right ovarj”^ Avas almost tAA’ice the size 
of the corpus uteri and the left oAmiy AAms almost as large as the corpus 
uteri, Avhieh measured about 4 by 2 by 2 cm. The Fallopian tubes Avere 
normal. An incision into both OAmries disclosed Avidely scattered follicu- 
lar cysts throughout the cortical tissue. The cysts contained a clear 
mucinous fluid. TAvo-thirds of each ovarj’ Avas resected and the remain- 
ing cysts Avere carefully punctui’ed and emptied. Both adrenals Avere 
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palpated through the ahdoiuinal cavity and were touiid to be oi normal 
size. The appendix was removed and the ahdomen closed. 

Microscopic study oi' several regions of the available ovarian tis.sue 
disclosed no evidence of an androgenic tumor. The follicles Avere cystic 
and widely scattered throughout the cortex. Most of the follicular walls 
contained a well-defined narrow granulosa layer with a much wider 
well-developed theca interna showing distinct luteinizing characteristics. 
The stroma was clense and contained clusters of Inteinlike cells at some 
distance from the follicles. The endometrial glands were small, poorly 
defined, Avitli a tendency toward secretory actiAuty; the intervening 
stroma contained a large number of red blood cells. 



Fig. 3. Fig. 4. 

Fig. 3. — Endometrium obtained during the operation showing marked atrophy witli 
poorly defined small gland.s and a tendency toward secretory activity. 

Pig. 4. — Endometrium obtained about sixteen montlis after operation during the 
twentieth day of the cycle showing an abundant amount of endometrium in a well- 
developed proliferative pha.se with some evidence of secretory activity. 


The patient left the hospital on the tenth day after operation. A 
normal menstrual fioAv of seven day.s’ duration occurred in four AA'eeks 
and has been recurring periodically every tAventy-eight to thirty days. 
No additional CAddenee of hirsutism appeared after the existing hair Avas 
remoA’ed by electrolysis. The breasts haA^c become larger and normal 
in appearance. The hair on the abdomen has almost completely dis- 
appeared, and the escutcheon hair has become characteristically female. 
An endometrial biopsy Avas done tAventy days in the cycle about sixteen 
months after operation and an adequate amount of endometrium Avas 
obtained. Microscopic study iwealed a Avell-developed proliferative 
phase Avith some evidence of sccretoiy activity. The uterine cavity 
measured 6 cm. in length and the uterus seemed to be normal in size. * 

Comment 

Our present-day kiiOAvlcdge of endocrinology does not explain llie 
exact mechanism Avhich causes the masculinization .SAUidrome in the jircs- 
ence of luteinized microcy.stic degeneration of the ovaries. 
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_ Geisl and Gaines" are ol‘ the opinion that the ovarian changes are in- 
cidental findings Avith tlie masculinizing syndrome. The ease AA^hich they 
observed after operation did not improAm even after both ovaries AA^ere 
removed. They also quote Bergstrand aa'Iio had a case similar to theirs 
AAdiich revealed a basophilic adenoma of the pituitary and a diffuse hy- 
perplasia of both adrenal glands at autopsy. They, therefore, concluded 
that the syndrome Avas primarily caused iiy pituitaiy basophilism or 
adrenal cortical l&sions. The end result in mj’- patient does not bear 
out their contention. Since no recurrence of .sj’^mptoms Avas noted AA^hen 
she Avas last seen aliout tAvo years after operation, it is safe to infer that 
the pathologic changes in the OA'aries AA'-ero the primary factor for the 
syndrome. 

No facilities for blood and urine hormone determinations AA^ere aA^ail- 
able at the time. The CA-idence of secretory activity of the atrophic 
endometrium and the marked luteinizing cliangcs of the OAmi’ies AAmuld 
. tend to support the possibility that a large amount of progesterone AA'as 
present in the body. Perhaps tlie masculinizing changes aa^IucIi occurred 
here may have been associated AAuth or due to an excess amount of 
progesterone as one frequently sees in cases of adrenal cortex neo- 
plasms. ■ Resection of the ovaries apparently re-established a- nor- 
mal endocrine balance AA'ith a very good clinical result. 

Summary and Conclusions 

1. The ease presented had a far-adA'anced masculinizing sjTidroine 
AAdiich AA'as associated AA'ith microey.stic degeneration of the ovaries, a 
marked luteinization of the theca interna, and some luteinization of 
the ovarian stroma. 

2. Resection of tAvo-thirds of each ovary and puncture of the aA'ail- 
' able cysts resulted in restoration of regular periodic menstruation, 

groAA'th of the uterus to the usual normal size, decrease in the size of 
the clitoris, enlargement of the breasts, and cessation of the groAA'th of 
hair on the face and alidomen. 
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HYDATIDIFORM MOLE IN A TWIN PREGNANCY, WITH A 
PREMATURE LIVING INFANT 

Bdwabd G. Waters, M.D., P.A.C.S., and Allen B. Crunden, M.D./- 

Jersey City, N. J. 

(From the Margaret Hague Maternity Hospital.) 

T he finding of hydatid changes of varying degrees in early preg- 
nancy in association with pathologic or so-called blighted ova is 
common. Meyer® in his work on specimens in the Mall collection found 
that about one-third of uterine abortions showed definite molar _ de- 
generation. He calculated that at least 10 per cent of all conceptions 
end in hj^datid degeneration, thus making it one of the most common 
diseases of the placenta and fetus during the early months of gestation. 
However as pregnancy approaches term such changes are progressively 
more uncommon, or even rare. 

Cases of typical hydatidiform moles coexisting with a well-developed 
fetus occasionally have been reported. As Bland- points out, the ex- 
istence of a well-developed fetus and an advanced mole in the uterus 
at the same time would seem physically impossible except in a plural 
pregnancy. The suggestion of a twin pregnancy is even more striking 
in those cases in which the primary expulsion of a fetus with membranes 
and placental tissue is followed several hours later by the expulsion of a 
mole. However, the simultaneous expulsion of mole and fetus has 
likewise been observed. 

There are numerous reports of such cases in the literature. Brews'* 
had two cases of twin pregnancy each with a normal fetus of about 
fourteen weeks, coexisting with a hydatidiform mole. Kangas,® Meyer,® 
Speiser,® Strauch,^® among otliers, have publislied similar records. 

Clinical reports of live normal infants associated with a hydatidiform 
mole, as seen in the present case, are few. In recent years Beasley,^ and 
Pavreau and Belanger,® have reported cases of a normal infant at term 
with a typical mole. 

Report of Case. — Mrs. M. S., a white Avoman, 24 years of age, history 
No. 37250, Avas a nonclinie gravida ii, AA'hose last menstrual period Avas 
July 20, 1938, and the expected date of confinement April 27, 1939. 
Her prenatal course had been apparently uneventful. She Avas ad- 
mitted on March 28, 1939, in labor Avith a history of a moderate bloody 
shoAV for the previous tAvo hoAirs. Her bag of Avaters had ruptured just 
prior to the onset of pains. 

Her previous pregnancy had been entirely normal Avith a natural 
delivery of a normal full-term infant at home. The patient’s health 
had alAvays been good except for childhood diseases. 

Physical examination revealed a Avell-developed and Avell-nourished 
Avoman in early labor. Blood pressure AA'as 130 systolic, 80 diastolic, 
pulse rate Avas 112 per minute, and temperature 99.2° P. The uterus 
Avas symmetrically enlarged, reaching to just above the umbilicus 
and Avas slightly tender. Petal parts could be palpated and the fetal 
heart Avas audible in the right loAver quadrant, rate 156, and of good 
quality ; cephalic presentation. Because of a rather profuse bloody 

•At pre.sent in Service. Army .Air Forces. School of Applied Tactics. 
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show, rcelal examination was deferred. Diagnosis was pregnancj’^ at 
thirty-six Aveeks, AA'ith possiiile jilaeenta preA'ia. 

Patient AA'as taken immediately to the delh'eiy room, AAdiere labor 
jirogressed very rapidly. On Amginal examination tlie cervix Avas found 
to be fully dilated, and Hie vagina contained considerable free blood. 
A rather small infant Avas deliA’crcd .spontaneou.sl.y, occiput right an- 
terior, folloAving a foAV uterine contractions. 

Search for tJie source of the bleeding AA’as made immediately. A 
disc-shaped mass resembling a placenta Avithout cord Avas found in 
the vagina, and it delivered spontaneously. On the posterior lip of the 
intei'iial os Avas a firm mass, apparently a small intramural fibromyoma, 
AA'hieh pushed the internal os upAA'ard, tlie Avhole projecting through 
the internal os. This Avas pushed up manually and the cervix plicated 
at the sides Avith chromic catgut to maintain it. 

The placenta Avas expelled intact after a third stage of ten minutes 
and folloAving this 1 c.c. of ergometrine Avas administered intramus- 
cularly. Total blood loss Avas estimated at 400 c.c. fi’om the time of 
admission. 

The infant breathed spontaneously, had a vigorous cry, and AAmighed 
2,150 Om. A thorough examination revealed no abnormalities. She 
Avas placed in the premature nui’seiy, had an uneA’^entful neonatal 
course, and Avas discharged on the forty-first day Aveighing 3,000 Gm. 

The mother had a normal ])o.st-partum period. PolloAA'ing an initially 
positive Aschheim-Zondek test tA\’cnty-four hours post partum, all 
further tests have been negative. When last contacted tAvo years fol- 
loAving delivery, she had had no further pregnancies and her Aschheim- 
Zondek test Avas negative. 

The pathologist. Dr. Nicholas M. Alter, reported as folloAvs : 

Specimens consisted of Iavo placentas. The first AA^eighed 435 Gm. 
and Avas 17 by 15 by 3 cm. The cord Avas eccentrically inserted and 
rather long. Tlie fetal surface AA'as smooth and tlie maternal surface 
shoAved only a fcAv ii’regular opacpie Avhite spots varying from 1 to 3 
m.m. in diameter. Microscopic .sections shoAA^ed thin Aulli AA'ith aa’cII- 
dcA'eloped and slightly congested blood A'essels. They Avere covered 
by thin atrophic chorionic epithelium. The diagnosis AA'as normal 
placenta. The second placenta-like mass Aveighed 475 Gm. and had ap- 
proximately the same measurements. There AA'as no evidence of a cord. 
Fetal membranes Avere iiresent, but there Avas no evidence of a fetus. 
The fetal surface Avas quite pale and obA'iously thickened. The decidual 
surface Avas iiTegular, nodular, and uneven. Within torn areas cystic 
structures Avere seen liaving varying diameters. Numerous cross sections 
through the mass revealed very little solid tissue. Microscopic sections 
shoAved cystic villi Avith fibrosis. No normal villi or blood vessels Avere 
seen. The tissue Avas made up of cystic structures some of Avhieh Avei’e 
filled Avith dark-celled myxomatous tissue and covered by moderately 
lyyierplastic chorionic epithelium. Diagnosis Avas hydatidiform mole. 

Discussion 

An unusual case of a hydatidiform mole occurring in a tAvin preg- 
nancy Avith a premature living infant is reported. The importpee of 
the phenomenon other than its obscurity is the opportunity given to 
emphasize again the need for follow-up in all such eases of pre^ 
nancy as possible sources of a later chorionepithelioma. Matthieu and 
Palmer^ reported a ease Avitli a three months’ fetus m Avlneli there 
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developed a chorionepithelioma two months afterward. In a similar 
case, Bland" depicted the transition of a benign hydatidiform mole to 
a perforating or malignant mole and finally to a highly malignant 
chorionepithelioma. The clinical diagnosis of an abortion may seem 
correct and obvious with a fetus alone, and the true diagnosis of hydat- 
idiform mole thus bo obscured. Brews^ reported three cases of chorion- 
epithelioma following abortions which “may have been hydatidiform 
moles” by clinical history, but not confirmed by pathologic study. 

The fact that such a ease as the one here reported can occur would 
seem to strengthen the hypothesis that hydatid mole originates as tlie 
result of some intrinsic abnormality of the ovum, rather than one present 
in the harboring maternal structures. 
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DOUBLE MONSTER, PYGOPAGUS 

John L. Keyes, M.D., Lexington. Ky. 

(From the Obstetrical Service of the Good Samaritan Hosintal) 

T his 24-yeai’-old white woman was admitted to the Good Samaritan 
Hospital on Oct. 11, 1942. Her last raen.strna] period had been on 
Jan. 28, 1942, making her delivery due November 4. Her past medical 
history was e.ssentially negative. She liad liad one pievious pregnancy 
in 1940, which had gone to term, and she liad a spontaneous deliveiy of 
a vialile child weighing 8 pounds 7 onnce.s after a six-hour lalior. Slie 
had a post-partum hemorrhage and was given three transfusions. 

This pregnanc.y liad lieen uneventful u]) to the time of admission. 
Wassermann and Kahn tests were negative. Urinal.vsis had been ne,g- 
ative and blood pi'essure on admission was 98 s.vstolic and 64 diastolic. 
Contractions had started a short time before coming to the ho.spital and 
tlie membranes liad ruptured. The abdomen was large and two fetal 
hearts could be heard. About an hour after admi.s.sion two feet presented 
at the vulva and she was taken to the delivery room. An unsucces.sful 
attempt at breech extraction was made. Trying to determine the cause 
of the dystocia a hand was inserted into the uterus and another foot 
could be felt which seemed to be smaller than the two presenting. It 
was assumed that the second twin was in some way interfering with 
the delivery of tlie first but the true condition ivas not recognized. Tivo 
fetal hearts could still be heard, so it was decided to perform a cesarean 
section. A classical section was done and the monster delivered through 
a long incision in the uterus. The patient bled considcrabl.v, due to the 
overdistention of the uterus, but was in pretty good condition on return 
to her room. A transfusion was given on the third day. She showed no 
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signs oi infection and liad a smooth convalescence, leaving the hospital 
on the eleventh day. 

At the time of delivery the baby on the right, designated as “A,” 
started crying and had a good color. The baby on the left, designated 
as “B,” was cyanotic and appeared lifeless. About two hours after 
birth, B started breathing and its color improved, but was never as good 
as that of A. Both babies were hydrocephalic. There was one cord 
which went to A. B had the remnants of an umbilicus and a stringlike 
cord about three inches long. The monster weighed eleven pounds and 
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Fig. 1 . 

twelve ounces. B had a cleft palate. The babies were fused at the 
sacrums. There were one anus and one external genital which were 
edematous and dark in color. The two legs and feet forward were of 
the same size and were loosely connected to the body. From the position 
of the great toes apparently one of these two extremities belonged to 
each baby despite the difference in size between them and the other two 
extremities which were of the same size and were the two presenting. 
They voided and passed meconium normally. 

The placenta was large and had only the one cord which went to A. 
The monster lived for forty-eiglit hours. Autopsy showed the organs 
above the diaphragm normal in appearance. Livers and spleen appeared 
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normal. Each fetus had a right kidney but none on the left side.^ A 
had one adrenal gland and B had two. The intestinal tracts opened into 
a common cloaca just above the common anus. Each had a uterus, 
tubes, and ovaries. Each had a vagina that opened between the common 



Fig. 2. 

labia. None of the organs were opened because the parents had agreed 
to give the specimen to the University for further study. Later they 
changed their minds and carried out a burial. 
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VITAMIN B FACTORS IN TOXIC PSYCHOSIS OF PREGNANCY 

AND THE PUERPERIUM 

B. P. Hart, M.D., Winter Park, Fla., and W. T. McConnell, M.D., 

Louisville, Ky. 

F rom experience with two cases it appears tliat psychosis in preg- 
nancy and the pnerperinm may in some cases be associated with dis- 
turbances in vitamin B metabolism. 

Last year, at the Louisville General Hospital, a patient was admitted 
with pernicious nausea and vomiting of pregnanc 3 ^ She received the 
usual therapj", consisting of intravenous fluids and small diy feedings for 
a, period of two weeks. At the end of that time she had developed neu- 
ritis, reddened tongue, and a ps.vchosis. Moderately’' large doses of Auta- 
min B components : 100 mg. of thiamin chloride, 100 mg. of niacin, 50 
mg. of pj’ridoxine hydrochloride, 50 mg. of pantothenic acid, and 10 mg. 
of riboflavin were given intravenously each day for three day’^s. At the 
end of that time the nausea Avas gone, the neuritis improA’ed, and the 
psy’chosis Avas better. Intense therapy Avas continued orally and by’ 
the end of a Aveek all symptoms disappeared. She went to term and 
delivered normally. Since psychosis is often associated Avith niacin 
deficiency, it Avas assumed that hers Aims likely’ on this basis. 

More recently’ a private patient, Avho had developed eclampsia and 
» Avas treated conservatively’ by’ her family physician until the coimilsion 
ceased, Avas referred to Dr. McConnell aa’Iio delivered her by cesarean 
section. The postoperalivo course aa’cuI. smoothly until about thirty’-six 
hours at Avhieh time the nurses met her in the hall. She said, "My 
room is full of soldier boys and blue lights are flashing from the fix- 
tures.” She Avas put to bed and kept thci’e only by the constant at- 
tendance of a nurse. 

On the basis of the preA'ious experience aa'c decided to give nicotinam- 
ide and thiamin chloride in large do.ses. She received 300 mg. of each 
intravenously’ in cliA’ided doses during the first tAvelvc hours and a total 
of 900 mg. of each OA’er seventy'-tAA’o hours. Within tAventy’-four hours 
her mental condition had cleared. The medication Avas discontinued 
after three day’s. There Avas no recurrence of her symptoms. 

Neither of these patients had any’ insanity’ or other nervous diseases 
in the family background. Both of them had had clear-cut toxic dis- 
turbances before the onset of the ps.vchosis. This mode of therapy’ seems 
Avorthy’ of further trial. 

It AA’ould also be interesting to tiy this treatment on those patients 
Avho deA’elop psy’chosis comment after seA’ere infections. 

Tavo patients Avho deA’elopcd ps.A’chosis aftei’ toxic disturbances in 
pregnancy’ responded to therap.y AA’ith A’itamin B components. The 
niacin Avas probably’ the most important factor. 
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INVERSION AND PROLAPSE OP A RUPTURED UTERUS 
DURING LABOR, TREATED BY IMMEDIATE VAGINAL 
HYSTERECTOMY- 

Paul C. Fox, B.S., M.D., P.A.C.S., Oak Park, III. 

T his case is reported because of the unusual sequence of events and 
the successful treatment. 

Mrs. X., aged 42 years, gravida vi, para v, entei'ed the West Subur- 
ban Hospital at 2 :30 p.m., August 31, 1942. She was at term but not 
in labor. Examination was essentially negative except that the patient 
was very obese, weighing about 190 pounds. Diagnosis of transverse 
presentation was made by the attending physician. 

Past obstetrical histoiy was as follows; First pregnancy, normal 
delivery, 10-pound boy, November, 1923 ; second pregnancy, normal 
delivery, 6-pound girl, December, 1925; third pregnancy, forceps de- 
livery, IQi/^-pound boy, stillborn March, 1936 (patient was in labor 
two days before this delivery) ; fourth pregnancy, forceps delivery of 
a stillborn 10-pound girl (patient had premature rupture of the mem- 
branes about two weeks before and had higli fever following this de- 
livery) ; fifth pregnancy, normal delivery, 7-pound girl. May, 1939. 
She was five days past the date of expected confinement with her 
sixth pregnancy. Last regular period, Nov. 18, 1941 ; Expected date 
of confinement, Aug. 26, 1942. Her prenatal course was uneventful 
but since slie did not go into labor at the expected time, and because of 
the history of large stillborn babies, the attending physician sent her 
into the hospital for induction of labor. 

At 9 ;00 P.M., August 31, labor was induced Avith castor oil and 
quinine. Mild pains started promptly and the membranes ruptured 
spontaneousl.y at 11 -.30 p.m. Mild labor continued through the night. 

At 9 ;30 A.M. September 1, a large amount of meconium Avas passed. 
Vaginal examination at 10:00 a.m. disclosed a frank breech presenta- 
tion. The ceiwix AA^as 4 cm. dilated and the breech Avas at .station minus 
one. Petal heart tones Avere slightly irregAAlar. The patient Avas hav- 
ing mild labor pains. 

At 10 :15 A.M. the attending phy.sician ordered pituitrin minims 2. 
This Avas repeated at 10:30 and again at 11 :15, making a total of- 6 
minims of pituitrin in one hour. 

At 11 :30, fifteen minutes after the last dose, the patient complained 
of excruciating pain in the left loAver abdomen and began to have 
frank vaginal bleeding. There Avas no evidence of sliock. Tliis pain 
lasted about ten minutes and then gradually subsidetl. At this time 
the fetal heart tones became irregular and Avore not heard after 11 :45 

A.M. 

At 12:00 noon another A'aginal examination AA-as made by the attend- 
ing physician and at this time he could not feel the pre.senting part. 
Tlio first consultant Avas then called in. Examination by this con- 
sultant shoAved that the cervix Avas fully dilated and that a boggy mass, 
Avhieh he thought to be an ablatio placenta, filled the cex'vix. He then 
noted t hat his hand Avas apparently inside the abdominal cavity and 

•Pfe.sentoil at a nicotine of tlie Chicago GynccoloBical .Society. X'oveniber 20. X0f2. 
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that the fetus was in the. uterus to the right of his iiand and in an 
oblique position. He was able to bring down the anterior leg and then 
to extract a stillborn, 8 I /2 pound boy. 

Unsuccessful attempts were then made to express the placenta and 
a manual removal was attempted. During this pi’oeedure the uterus 
suddenly became inverted and delivered outside the vulva. Evidently 
the torn edge of the uterus was mistaken for the placenta and trac- 
tion on it inverted the corpus through the rupture in the lower uterine 
segment. The placenta was not attached to. the utenis but remained 
inside the abdomen. The consultant immediatelj’’ corrected the inver- 
sion by turning the corpus right side out through the torn area. He 
was unable to replace the uterus in the pelvic cavitj’’. 

The second consultant was then called and found a complete extra- 
peritoneal prolapse of the fundus with both tubes, both round ligaments 
and the left ovary visible. There was a large tear in the left lower 
uterine segment extending from the left round ligament down to the 
cervix. The cord was protruding through the vagina below the uterus. 
The patient’s condition was fair but she was continually losing blood. 

The only method of treatment that seemed at all reasonable or pos- 
sible under these circumstances was to do an immediate vaginal hystei- 
ectomy. This was easily accomplished bj’' starting from the fundus 
and working down toward the cervix. Botli broad ligaments, includ- 
ing the tulies and round ligaments, were clamped and ligated. When 
the area of the lower uterine segment was reached, the bulk of the 
fundus was amputated. This gave access to the anterior vaginal wall 
which was now reflected, followed by the reflection of the bladder. The 
parametria were then clamped and ligated and the remainder of the 
uterus removed. A tight pack was inserted into the opening in the 
vaginal vault and the entire vagina was tightly packed. Before doing 
the hysterectomj’-, the placenta was found to be free in the pelvic 
cavity and was easily removed. 

The patient had all of the usual restorative measures, including 
plasma, glucose solution and whole blood intravenously, which were 
started soon after the patient showed signs of ruptured uterus. She 
also received large doses of sulfathiazole. Her convalescence was re- 
markably smooth. During the first two daj^s she had marked abdominal 
distention, which responded promptly to prostigmin and enemas. Her 
temperature at no time went above 101° P. The vaginal pack was 
removed in 24 hours and there was no further bleeding. The patient 
left the hospital on the 14th postoperative day. 

This ease again illustrates the danger of using even small doses of 
pituitrin during labor especially in a questionable presentation. It 
also presents an unusual cause for inversion of the uterus. Apparently 
the tear in the uterine wall was mistaken for the placenta and as it 
was being pulled down for inspection the uterus suddenly inverted. 

Vaginal hysterectomy was the only feasible method of dealing with 
these complications. The fact that in this ease, the presence of a large 
tear in the uterus made it possible to correct the inversion and perform 
a vaginal hysterectomy, suggests the possibility of treating inversion 
by making an incision in the uterus to correct the inversion and fol- 
lowing this by vaginal hysterectomy. This procedure may be worthy 
of trial in certain selected cases. 


715 Lake Street 
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AN EVALUATION OF THE METHODS FOR TREATING NON- 
MALIGNANT UTERINE BLEEDING IN THE MENOPAUSE 

J. Robert Willson, M.S., IM.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology of the University of Chicago 
and the Chicago Lying-in Hospital) 

T he choice between hysterectomj’' and irradiation castration for the 
control of benign menopausal bleeding from the normal-sized uterus, 
the fibrous uterus, or that associated with myomas must be governed 
by several factors. Questions which must be answered before a decision 
as to type of treatment is made are; (1) are Ihe two methods com- 
parable in effectiveness? (2) is the associated morbidity and mortality 
appreciably higher for either of the procedures? (3) is the incidence of 
uterine carcinoma followng irradiation high enough to be a distinct 
hazard? and (4) is either method of treatment contraindicated for anj’' 
individual patent ? In the following discussion an attempt will be made 
to evaluate the methods of treating this selected group of patients. 

Indications and Contraindications 

In general the contraindications for either of tlie two methods of treat- 
ment may be used as an indication for the other. The patients in whom 
the removal of the uteims is contraindicated are those Avho are poor 
risks for any major surgical procedure. Included in this gToup are the 
obese individuals in Avhoni operation Avould be hazardous and difficult, 
those Avith degenerative diseases such as diabetes and cardioAmscular 
renal disease, those Avith blood dyscrasias, and the aged indmdual Avhose 
life expectancy is short. 

The upper limits of uterine size usuallj^ considered acceptable for 
radium treatment is that comparable to a ten to tAvelve Aveclts’ gestation. 
Deep x-ray therapy may lie used effectively in tliis size tumor as Avell 
as in those AAdiich are much larger; in the latter, IioAvever, operative re- 
moval is usually a preferable procedure. The primary effect of both 
x-ray and radium is the inhibition of ovarian function. The lattex’, hoAV- 
ever, also produces sclerosis of the endometrium Avliich aids in stopping 
the bleeding. Thus the insertion of radium in the larger myomas may 
fail to control bleeding completely because the large cavity and the thick 
uterine AAmll increase the distance from the source of radiation to a 
point at AAdiich the OAmries are not effectively irradiated. 

Enlarged uteri producing .symptoms other than bleeding should be 
removed if possible since treatment by castration, Avhile it may stop 
bleeding, does nothing to relioA’e the associated symptomatology. IMost 
enlarged uteri become smaller after cessation of ovarian function, but 
the amount of regression and the extent to Avhich the .symptoms Avill be 
relieved cannot be predicted. Degenerated fibroids obviously are best 
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treated by surgical removal. Since the bleeding from pedunculated sub- 
mucous myomas often is from actual destruction of the tumor rather 
than from the endometrium the insertion of radium may, in some eases, 
increase the necrosis in the neoplasms and exaggerate rather than relieve 
the symptoms. If the endometrium over a submucous mj^oma is very 
thin, the destruction from the radium may be followed by local infection 
and occasionally sepsis. Pedunculated subserous fibroids may degenerate 
following irradiation as a result of a decrease in available blood supply 
and are best treated surgically. 

Patients who have had either previous pelvic surgery or pelvic inflam- 
matory disease often are not good candidates for irradiation. Loops of 
bowel Avhich may have become adherent in the pelvis are likely to receive 
destructive dosas of radiation re.sulting in .stricture, and quiescent in- 
flammatory processes may be activated. The palpation of adnexal masses 
contraindicates radiation therapy because of the impossibility of diag- 
nosing accurately the type and extent of the pathology present by 
bimanual examination alone. 

The common association of x-ray or radium with the treatment of 
malignant tumors may, as a purely psychologic measure, be an indica- 
tion for hysterectomy. Irradiation, if forced upon tlie patient, may be 
followed by undesirable mental reactions even though the result of 
therapy be perfect. 

Age of the patient must be one of the primary considerations before 
a plan of therapy is outlined. Since both radium and x-ray therapy 
destroy ovarian function, neither is the treatment of choice for the 
younger individual in whom the uterus can be removed and the ovaries, 
if normal, retained. Taussig sets the lower age limit for irradiation 
at 42, but in certain patients in whom menopausal symptoms are already 
present irradiation may be justifiable earlier. 

Technique of Irradiation 

The desired effect, castration with control of the bleeding, may be 
accomplished satisfactorily by adequate dosages of either radium or 
deep x-ray therapy. Brown and others have demonstrated that the 
lower the total dosage of radium the less likely is peimanent castration 
to follow and therefore recommend the administration of about 2,000 
mg. hours of intrauterine radium or radon inuidiation to effect control 
of the bleeding. Although ovarian function can be inhibited in some 
instances b 3 ’^ much smaller dosages, it is Avell to use an adequate amount 
of irradiation for each patient since the tolerance of individual ovaries 
cannot be measured. Because the desired effect from the use of radium 
is primarilj^ inhibition of ovarian function rather tlian a local action on 
the endometrium the penetrating gamma raj^s must be utilized fulI 3 ^ 
The local destruction produced b.v the soft beta rays maj^ be prevented 
bj^ the use of a capsule with a filtration capacity' equivalent to that of 2 
mm. of brass. A thin laj^er of rubber or some other organic material 
around the capsule will filter out the secondaiy soft radiation from the 
capsule; the resultant radiation should be almost entirelj^ from the 
gamma rays and the local tissue destruction will be reduced to a 
minimum. 

Because of the necessity for delivering the radiation to the endome- 
trium and the ovaries the radium should be applied to the cavity of the 
uterus and not in the cervical canal. This method results in a maximum 
radiation of the desired structures without danger of destruction of the 
cervix. Obviously the duration of the application depends upon the 
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amount of radium used, but in most instances no more than 100 mg. of 
radium or radon should be inserted for castration. 

Brown and his co-authors also describe the technique for the admin- 
istration of external irradiation and present dosage tables calculated to 
deliver 625 roentgen, a castration do.se, to the ovaries in various sized 
individuals. 

Either procedure must be preceded by evaluation of the patient, thor- 
ough pelvic examination and curettage to rule out malignancy. If at the 
time of pelvic examination under anesthesia a condition which contra- 
indicates radiation is discovered the plan of treatment should be altered. 

Effectiveness 

Obviously removal of the uterus will stop the bleeding in all in- 
stances. This may also he accomplished by the administration of suf- 
ficient amounts of radiation properly to selected patients; failures can 
for the most part be explained. The ce.ssation of bleeding following re- 
radiation in patients to whom inadequate initial dosages were given 
must be classified as successful. The failure of the bleeding to respond 
in improperly chosen cases or with too little treatment cannot be classi- 
fied as a failure of the method. Many patients may have one or two 
periods of bleeding following irradiation; consequently evaluation of 
results cannot be made immediately. With the exception of a small 
number of unexplained failures a continuation of bleeding after irradia- 
tion usually is an indication of the improper selection of cases or of an 
amount of therapy too small to affect ovarian function. 

Morbidity and Mortality 

The mortality and morbidity following the irradiation of a well- 
selected group of cases should be much lower than that following surgery 
in a comparable group. The average morbidity in collected cases is only 
0.3 per cent for the irradiated group. In most instances the morbidity 
following irradiation is represented by an unexplained temperature 
elevation which may be due to a mild exacerbation of a chronic pelvic 
inflammatory process or to local tissue destruction. Occasionally, fol- 
lowing the insertion of radium, a quiescent inflammatory lesion may 
develop into a serious acute infection with abscess formation and peri- 
tonitis. 

The inevitable mortality from hysterectomy should be reduced to a 
minimum in operations for benign menopausal bleeding. The mortality 
rate of 2.5 per cent for 16,165 collected subtotal hysterectomies reported 
by Cashman and Frank, however, does not approach that of 0.05 per cent 
following irradiation in 8,175 cases, klany authors are of the opinion 
that the mortality rate is even higher when complete hysterectomy is 
performed. This obviously is a point in favor of irradiation. Danforth, 
on the other hand, has reported a series of hysterectomies with a total 
mortality rate of only 0.5 per cent. In this group the mortality rate for 
total hysterectomy was 0.66 per cent, for subtotal 0.8 per cent, and for 
vaginal hysterectomy 0 per cent. 

Carcinoma Following Treatment 

The incidence of uterine carcinoma developing following irradiation 
is 0.5 per cent in 6,883 cases collected from the literature. Since it is 
sometimes impossible to detect early corpus carcinoma even by careful 
curettage and since a few of the.se cases developed within a relatively 
short period of time after therapy, it is not unreasonable to assume that 
some of the malignancies were present when the treatment was instituted 
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and thus cannot be considered as a result either of irradiation or of 
leaving the uterus. 

Removal of the uterus and the cervix in every patient would, of 
course, completely eliminate the development of uterine carcinoma, but 
subtotal hysterectomy does not since tlie incidence of carcinoma develop- 
ing in the cervical stump is about 0.6 per cent or the same as that fol- 
lowing irradiation. This incidence of stump carcinoma, however, may 
also be high since many of tlie cases reported were diagnosed Avithin 
a few months of the time of liysterectomy and may have been overlooked 
during the original operation. Martzloff suggests that any cervical 
malignancy developing witliin three years of the hysterectomy may have 
been present and undiagnosed. Even though the mortality rate for total 
hysterectomy Avas the same as for subtotal it is doubtful that it Avould 
be less than the combined mortality from im-adiation and carcinoma de- 
A'^eloping in the irradiated uterus. 

The Present Status of the Treatment of Benign Menopausal Bleeding 

In an effort to obtain information concerning the pre.scnt status of 
the treatment of benign menopausal bleeding, a questionnaire A\'as sent 
to a representative group of gynecologists throughout the United States. 
A tabulation of the data (Table I) rcA'eals that 79 per cent of those con- 
tacted favor irradiation castration for the treatment of menopausal 
bleeding from the normal size uterus; of this group 73 per cent per- 
ferred to use radium, 18 per cent x-ray, and 9 per cent either radium 
or external irradiation. Of the 21 per cent Avho performed hysterectomy 
as a method of conti’olling tlie bleeding, 33 per cent favored total hyster- 
ectomy, none subtotal hysterectomA’-, and 67 per cent either total or sub- 
total hysterectomy, depending upon parity or the condition of the cervix. 


Table I. Methods of Treatment of Bleeding in the Menopausal Period 
Associated With Small Myomas and From the Normai, Size Uterus 
BY A Group of American Gynecologists 



IRRADIATION 

1 surgery 

Small myomas 

57% 


43% 



Radium 

62.5% 

Total hysterectomy 

33% 


X-ray 

25,0% 

Subtotal hysterectomy 

17% 


Either 

12.5% 

Eitlier 

50% 

Normal uterus 

79% 


21% 



Radium 

73% 

Total hysterectomy 

33% 


X-ray 

18% 

Subtotal liysterectomy 

0% 

1 

Eitlier 

9% 

Either 

67% 


For the treatment of small myomas in menopausal patients in Avhom 
the only symptom is bleeding, 57 per cent of the group utilize irradia- 
tion (62.5 per cent radium, 25 per cent x-ray, and 12.5 per cent either). 
Surgical removal of the uterus Avas considered to be the treatment of 
choice by 43 per cent (17 per cent subtotal hysterectomy, 33 per cent 
total hysterectomy, and 50 per cent either total or subtotal). 

Only 27 per cent of those responding Avere impressed bj^ either the 
complications or the mortality associated Avith ii’radiation castration. 
Cervical stenosis folloAved by retention of secretions AAuthin the uterus 
AA'as mentioned by seAmral as a complication more apt to folloAv radium 
insertion than x-ray therapy. 

The majority (93 per cent) AA^ere of the opinion that the small inci- 
dence of carcinoma dcAmloping in the irradiated uterus Aims not sufficient 
indication for routine hysterectomy. 
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Summary 

While the opinions concerning the best method for treating benign 
uterine bleeding in a selected group of menopausal patients are divided, 
the data presented here indicate that irradiation, either by x-ray or 
radium has certain advantages over surgery. 

Even in a group of patients who are good surgical risks for the rela- 
tively simple operation of removing a normal sized uteims there will be 
operative deaths as well as postoperative complications. If irradiation 
can accomplish the same effect ivith a much lower morbidity and mor- 
tality rate, it might well be utilized more frequently. To achieve the 
best results from irradiation each case should be considered in the light 
of indications and contraindications before treatment is instituted and 
a plan of therapy, designed to produce permanent castration, should be 
drawn up in advance for each individual. Adequate treatment combined 
with a eai'eful selection of eases should produce results favorably com- 
parable to those with hysterectomjL 

The morbidity associated with the use of either radium or x-ray 
may be kept at a minimum. A careful evaluation of the history, a thor- 
ough pelvic examination and dilatation and curettage to rule out malig- 
nancy should precede either x-ray therapy or the insertion of radium. 
The haphazard use of radium by inexperienced operators may be fol- 
lowed by continuation of the bleeding, complications such as local or 
generalized sepsis, chronic discharge from radium destruction, cervical 
stricture, or death of the patient. 

The incidence of carcinoma developing in the uterus after irradiation 
is about 0.6 per cent or the same as that of carcinoma developing in the 
cervix after subtotal hysterectomy. The number in both groups is even 
lower when correction is made for those malignancies present when 
treatment was instituted. Since the deaths from carcinoma developing 
in the uterus added to the primary mortality associated with x-ray or 
radium castration must lie fewer tlian the deaths following hysterectomy, 
it is doubtful that the potential development of carcinoma can be con- 
sidered as a contraindication to irradiation. 

Conclusions 

1. Irradiation is a safe effective method of treatine benign menopausal 
bleeding with a mortality rate much loiver than for operation. 

2. The failures are for the most part due either to poor selection of 
patients or to inadequate treatment. 

3. The only method of eliminating uterine cai-cinoma i.s by total ex- 
tirpation of the pelvic organs. The mortality from this procedure un- 
doubtedl.y would exceed the combined mortality from irradiation and 
carcinoma following irradiation. 

The author uishes to express his appreciation for the response to tlie questionnaires 
from which part of the information used in this paper was compiled. 
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A MATERNAL WELFARE PROGRAM! FOR NEW ORLEANS 

W. F. Guerriero, M.D., F.A.C.S., New Orlea>:s, La. 

(From the Malemal and Child Health Division City Board of Health, and Obstetrical 
Services, New Orleans Charity Hospital) 

T N JULY, 1941, there existed no definite maternal and child health program for 
■I- the City of New Orleans though there were many scattered facilities which often 
overlapped and neglected some very vital parts of maternity and child care. 

After a period of reorganization, in which the aid of the Charity Hospital 
(through its Director, Dr. O. P. Daly and its Assistant Clinical Director, Dr. 0. 
Prejean) and the departments of obstetrics and pediatrics Louisiana State Uni- 
versity Medical Center and Tulane University was secured, there is now a com- 
plete program functioning efficiently. It is this program with some interesting 
statistics on several new features which is here described. 

Antenatal and postnatal care is furnished by Charity Hospital for patients in 
its vicinity who are to be delivered in that institution. In Algiers and in the St. 
Bernard Colored Housing Project, both of which are distant from the hospital, 
clinics for white and colored women are maintained in the former and for colored 
in the latter. These distant outpatient clinics have relieved some of the excess 
load of the Cliarity Hospital clinics and there has been a 60 per cent increase in 
attendance because of their proximity to the attending patients. In all housing 
projects of the City there are now established health stations which later will have 
included antenatal and postnatal clinics as soon as proper medical help may be 
secured. Patients in these clinics receive their delivery service at Charity Hospital 
because of the close cooperation between this institution and the Maternal and 
Child Health Division of the City Health Department. 

Two other antenatal and postnatal clinics are maintained for the Louisiana State 
University Medical Center and Tulane University. These are for colored patients 
and are located on the south and north sides of the city respectively. In these 
clinics multiparas under para v and without anj- complications, are enrolled to 
serve as home delivery cases for teaching purposes. These cases are delivered in 
the home by the senior student under the supervision of the respective schools' 
hospital resident with the assistance of a trained maternity nurse of the Maternal 
and Cliild Health Division of the City Health Department. Approximately 60 cases 
per month are cared for on this service and are used strictly for teaching students 
the conduct of normal deliveries in the home. All abnormal cases which develop 
are taken to Charity Hospital. All other home delivery services have been discon- 
tinued with the exception of a low cost white service under the supervision of the 
Child Welfare and Child Health Associations. There are ample hospital faciUties 
maintained by Charity Hospital which obviates the need for home deliveries other 
than for teaching purposes. 

In order to prevent crowding of the hospital services after delivery, it was 
decided to institute a policy of early discharge of patients who had normal de- 
liveries and provide them with a follow-up home nursing service which had medical 
advice from the resident staff of Charity Hospital. Much is now being said about 
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the early discharge of patients after delivery heeause of war conditions. In the 
past twelve months, 292G patients have been sent home between the second and 
fifth post-partal days and of these only 30 developed complications requiring extra 
medical care other than nursing care given by the nursing service of Maternal and 
Child Health Division, which averaged three visits per case. Of these 30, only 
three were readmitted to the hospital, one for sapremia and two for pyelitis. The 
remaining 27 exhibited breast complications which were eared for in the home by 
the nursing staff under the direction of the resident staff. We would like to offer 
this as evidence that hospital deliveries with early discharge and adequate home 
follow-up are safer and more economical than home delivery per se. We can visualize 
this plan being adopted as the solution to present crowded conditions and to the 
scattered rural populations. 

Maternal syphilis has long been present as high as 10 per cent in the colored 
and in from 2 to 3 per cent in the white patients in New Orleans. At our request, 
the above previously mentioned authorities of Charity Hospital established obstet- 
rical-maternal syphilis clinics (three for colored, two for white). These clinics 
use the combined knowledge of the obstetrician and syphilologist to insure the 
utmost care for these patients. A thorough follow-up and family contact service 
is provided by the Maternal and Child Health nursing service. After pregnancy 
has ended, each mother is followed and therapy continued to completely eradicate 
the infection. 

There are approximately 225 cases enrolled in these clinics at the present time 
and in the past twelve months 370 cases have been treated. WTth such a program 
congenital syphilis will be eradicated and eventually the more ideal state of erad- 
ication of maternal syphilis will result. 

Conclusion 

The maternity program of the New Orleans City Health Department has been 
organized and is now serving the following purposes: 

1. To lower maternal and infant mortality and morbidity by giving care, in- 
struction and supervision throughout the maternity cycle to expectant mothers who 
are unable to pay for a private physician. 

2. To relieve congestion in the Charity Hospital maternity clinics and obstetrical 
wards. 

3. To furnish training for physicians, medical students, and nurses. 

4. To furnish postnatal care for infants and initiate and stimulate interest in 
pediatric follow-up examinations. 

5. To provide antenatal and postnatal medical and nursing supervision for all 
expectant mothers who have syphilis or have had syphilis previously. Also, to 
provide nursing supervision of all family contacts of these mothers. 

Acknowledgment Is made or the aid of the Committee on Maternal tVelfare of the 
New Orleans Medical Society, and especially to its Chairm.-ui. Dr. E. D. Eatider. 
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A SURVEY OF CESAREAN SECTIONS IN PHILADELPHIA 
Comparison Between Years 1931 and 1941"= 

Clifford B. Lull, M.D., Philadelphia, Pa. 

T N 19.31 the Council of tlio Philadelpliiii Ob.stctncnl Society reque.sted me to 
make a study of the incidence and mortality of all cesarean sections performed 
in the city of Philadelphia during that year. The present is a comparative study 


Table I. Ikcidkkce of Cesauean.s axb Deaths 


HOSPITAL 

NO. 

DKLIVERIES 

NO. 

SECTIONS 

INCIDENCE 

SECTION 

DEATHS 

% PEATHS 

1 

546 

8 

1.46 

0 

0.0 

2 

733 

27 

3.08 

o 

«» 

11.1 

3 

922 

80 

8.67 

0 

0.0 

4 

1001 

37 

3.09 

1 

2.7 

5 

1251 

2(i 

2.07 

0 

0.0 

f) 

215 

4 

1.86 

0 

0.0 

7 

497 

14 

2.81 

1 

7.l4 

8 

789 

12 

1.52 

0 

0.0 

9 

1077 

26 

2.41 

1 

3.84 

10 

544 

13 

2.38 

1 

7.69 

11 

818 

(! 

0.73 

0 

0.0 

12 

52 

17 

32.69 

0 

0.0 

13 

379 

10 

2.63 

0 

0.0 

14 

673 

23 

3.41 

0 

0.0 

15 

1519 

29 

1.90 

2 

6.89 

1(1 

2179 

122 

5.59 

1 

0.81 

17 

433 

28 

(i.46 

0 

0.0 

18 

172 

7 

4.06 

0 

0.0 

19 

505 

8 

1.41 

1 

12.5 

20 

30 

0 

0.0 

0 

0.0 

21 

547 

16 

2.92 

0 

0.0 

22 

1040 

30 

2.86 

0 

0.0 

23 

1075 

25 

2.32 

0 

0.0 

24 

114 

0 

0.0 

0 

0.0 

25 

728 

35 

4.80 

1 

2.85 

26 

305 

13 

3.56 

0 

0.0 

27 

391 

4 

1.02 

0 

0.0 

28 

505 

8 

1.58 

1 

12.5 

29 

920 

10 

1.08 

0 

0.0 

30 

1376 

35 

2.54 

0 

0.0 

31 

1472 

44 

2.98 

4 

9.09 

32 

1794 

80 

4.45 

2 

2.5 

33 

4 

2 

50.0 

0 

0.0 

34 

1392 

8 

0.57 

0 

0.0 

35 

1169 

19 

1.02 

0 

0.0 

36 

1504 

18 

1.19 

1 

5.55 

37 

130 

O 
• > 

2.20 

0 

0.0 

38 

493 

20 

4.05 

1 

5.0 

39 

38 

0 

0.0 

0 

0.0 

40 

277 

1 

0.36 

0 

0.0 

41 

255 

9 

3.52 

1 

ll.l 

42 

481 

11 

2.28 

0 

0.0 

43 

141 

0 

0.0 

0 

0.0 

44 

254 

5 

1.96 

0 

0.0 

45 

67 

1 

1.49 

0 

0.0 

(1941) 

30939 

894 

2.88 

22 

• 2.40 

(1931) 

23511 

573 

2.43 

39 



♦Presented at a meeting of the Obstetrical Society of Philadelphia, March 4, 1943, 
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for the year 1941. There is always some question as to what information may he 
obtained from these statistical surveys, but I believe that this comparative study 
will elicit several interesting points. Again we have been able to obtain the 
whole-hearted cooperation of the hospitals in answering the questionnaire, as well 
as the assistance of the Division of Vital Statistics of the Department of Public 
Health and the Maternal Welfare Committee of the County iUedical Society. With- 
out their cooperation this presentation would not have been possible. 

Table I lists by number the 45 hospitals in Philadelphia practicing obstetrics, 
the total number of deliveries, the number and incidence of cesarean sections, 
the number of deaths and the mortality per cent. In this table it will be noted 
that there was a marked reduction in the mortality rate in 1941 although there 
was an increase in the incidence of cesarean sections. 

Table II shows a comparison between the total number of births and the 
birth rates in 1931 and 1941, the deliveries occurring in hospitals and the number 
and percentage incidence of cesarean section. In this table it will be noted that 
the percentage of hospital deliveries increased from 66.6 in 1931 to 88.4 in 1941 
and the incidence of cesarean section increased from 1.6 to 2.5 per cent. 


Table II. Total Incidence op Cesarean Section 



1931 

1941 

Total births in cit}’ (live and still) 

35,284 


Birth rate per 1,000 population 

17.3 

17.6 

Total births in hospitals 

23,511 

30,939 

Percentage of hospital deliveries 

66.6 

88.4 

Total cesarean sections done 

573 

894 

Per cent of total deliveries 

1.6 

2.5 

Per cent of hospital deliveries 

2.4 

2.8 


Table III shows the parity of patients delivered by the abdominal method in 
tlie two suiweys. 

Table HI. Cesareans and Parity 



1931 

1941 

Total cesarean sections 

573 

894 

Primigravidas 

284 

452 

Multigravidas 

289 

442 


Table IV shows the nunilier of patients operated upon before and after the 
onset of labor, the number that had ruptured membranes, vaginal examination.s 
or attempted vaginal deliveries. In all probability, those patients operated upon 
when in labor had not progressed further than the very early first stage although 
the tendency seems to be to give more women a test of labor than Jieretofore. In 
1931 there were five patients upon whom one or more attempts at vaginal delivery 
were made prior to casarean section and three of them died. In 1941, only three 
patients fell into this group and none of them died. 

Table IV. Cesareans in Rel.vtion to Labor 


1931 itm 

NO. % NO. f/r 


Number of cesarean sections 

57;i 

100.0 

804 

1 00.1) 

Patients in labor 

268 

46.8 

309 

34.6 

Patients not in labor 

305 

53.2 

585 

65.4 

Membranes ruptured 

ins 

18.8 

130 

15.2 

1 aginal examinations 

Lit: 

27.2 

137 


Attempted irnginal delivery 

=■5 

0.87 


n.;!3 
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Table V shows the indications for operation. As in the previous survey, the 
term cephalopelvic disproportion includes all the cases of absolute contraction of 
the peh'is as well as the borderline cases where the fetal head was too large to 
enter the pelvic inlet. The increased incidence of cesarean .section in cases of 
placenta previa and premature .separation of the placenta would lead one to believe 
that the more radical method of treating these conditions has gained favor in the 
last 10 years in spite of the fact that there is still quite a controversy as to its 
advisability. One is impressed with the fact that previous cesarean .section as the 
only indication, increased from 10 to 54. This would also indicate that the dictum 
“once a cesarean always a ce.sarean" has gained more followers during the last 
decade. Another interesting figure is the marked decrease in the number of cases 
delivered bj' cesarean section whore the only indication was sterilization. This, 
we believe, might be attributed to the fact that puerperal sterilization done under 
local anesthesia is more frequently pcrfomiod than cesarean section with steriliza- 
tion. As usual, many of the other indications might be questioned. However, it is 
not the purpose of this paper to criticize but rather to make a plea for standardiza- 
tion of the indications for cesarean operation. 

Taule V. Indications I’oa Cesahean 



1931 

1941 

Cephalopelvic disproportion 

339 

450 

Placenta previa 

42 

79 

Toxemia and eclampsia 

44 

56 

Premature separation of placenta 

19 

55 

Previous cesarean as only' indication 

16 

54 

Uterine inertia 

11 

47 

Cardiac condition 

21 

31 

Fibroids 

0 

26 

Abnormal presentation 

26 

20 

Tuberculosis 

5 

7 

Eecent plastic 

5 

7 

Habitual intrauterine fetal death 

0 

7 

Diabetes Mellitus 

0 

5 

Pelvic tumors 

9 

4 

Elderly primiparas 

0 

4 

Adhesions of old scar 

2 

4 

Kidney disease 

0 

4 

Ruptured uterus 

3 

3 

Elective for sterilization 

10 

iJ 

Multiple pregnancy' 

1 

2 

Appendectomy and appendicitis 

0 

2 

Deformity' of hip 


0 

Monstrosity' 

3 

0 

Ventral fixation of uterus 

3 

0 

Miscellaneous 

12 

17 

Unknown indication 

0 

8 

Total 

573 

894 


Table VI shows the type of operation performed. In comparison with 1931 
when 79.9 per cent cesareans were of the high type, only 61.5 per cent were 
high cesareans in 1941. There was also a contrast in the proportion of low cesareans 
done in the two surveys. Obstetricians seem to be accepting the low cesarean op- 
eration more generally, particularly in those patients whose membranes have rup- 
tured or who have had vaginal examinations. There were only two extraperitoneal 
or Waters’ modification of the Latsko operation performed. This may be due to 
the fact that this operation supposedly is more difficult to perform. On the other 
hand, from my own experience in a rather large obstetric service, I believe it may 
be due to the fact that fewer patients were permitted to go on indefinitely in labor 
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and very few had attempts at vaginal delivery before coming to the operating 


room. 


Table VI. Types op Cesarean Operation 



NO. 

1931 

% 

NO. 

1941 

% 


High 

458 





Low 

lO.l 

17.97 

324 

36.24 


Porro ’s 

10 

1.74 

17 

1.9 


Vaginal hysterotomy 

1 

o.ir 

0 

0.0 


Abdominal pregnane}’ 

1 

0.17 

0 

0.0 


Extraperitoneal 

0 

0.0 

2 

0.22 


Not known 

0 

0.0 

1 

0.11 


Totals 

57.^ 

100.0 

894 

100.0 



Table YII shows sterilization heading the list of incidental operations. The 
incidence of hysterectomy instead of myomectomy would lead one to believe that 
it is the operation of choice where fibromyomata of any size are present in the 
uterine corpus. 

Table VII. Incidental Operations 



1931 

1941 

Sterilization 

So 

212 

Hysterectomy 

0 

25 

Salpingo-oophorectomy 

0 

3 

Myomectomy 

17 

3 

Appendectomy 

4 

1 

Lysis of adhesions 

0 

1 

Herniorrhaphy 

2 

1 

Eemoval of cysts 

0 

6 

Totals 

113 

252 


Table VIII shows the type of anesthesia used. In 1941 inhalation types of 
anesthesia which included the various gases and etiier, were still used more fre- 
quentl}^, but it is encouraging to see that there is an increase in the number of 
cesarean deliveries under local and spinal anesthesia. With the advent of con- 
tinuous caudal anesthesia, we may in the future expect a very definite decrease in 
the number of cesareans done under general anesthesia. For a number of years 
spinal anesthesia was severely condemned in all institutions throughout the city of 
Philadelphia. However, since the development of fractional spinal anesthesia, 
there has been a steady increase in its use. During the past year all of the cesarean 
sections which I personally performed were done under either fractional spinal or 
continuous caudal anesthesia and the results have been most gratifying. 


Table VIII. Anesthesia U.sed 


TYPE 


1931 

-NO. % 

1941 

-NO. Tr 

Inhalation 


513 

89.52 

702 

85.2.3 

Local 


40 

8.02 

102 

11.4 

Spinal 


14 

2.44 

28 

3.13 

Not known 


0 

0.0 

1 

0.11 

None 


0 

0.0 

1 

0.11 


Totals 


100.0 

.S!t4 

100.0 


Table IX shows the incidence of live births and stillbirths. It is very encourag- 
ing to note the marked decrease in the iiercentage of still births. 
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Table IX. 

Incidence of Live and 

Stillbirths 




1931 

1941 



NO. 

% 

NO. 

% 

Live birtlis 

502 


874 


Stillbirths 

74 

12.S 

30 

3.3 

Total births 

57G 


904 



Table X shows tlie number of cases liaving liad previous cesarean operations. 
In 1931, 10.2 per cent of the patients with previou.s cesarean had that as the 
only indication for the operation, while in 1941 this percentage increased to 21. 
Practically none of these patients had long labor yircvious to operation, as shown 
by the fact that 79 out of 107 were operated upon at the time of election in 
1931, and 193 out of 250 in 1941. There was one death in tliis group in each series. 

Table X. Previous Sections 



1931 

NO. 

% 

NO. 

1941 

% 

No. having had previous sections 

107 

100.0 

256 

100.0 

Previous section onlj' indication 

11 

10.2 

54 

21.0 

Operated at time of election 

79 

73.8 

193 

75.4 

Operated while in labor 

28 

26.2 

63 

24.6 

Deaths in this group 

1 

0.93 

1 

0.39 


Table XI shows the very gratifying decrease in the number of maternal deaths 
following cesarean section in 1941 as compared with 1931. 

Table XI. Cesarean Mortality in All Hospitals 



1931 

1941 


No. of cesareans done in all hospitals 



m 

No. of deaths following cesareans 



■ 

Percentage of cesarean deaths 


mmm 

■ 


Table XII shows that although sepsis continues to iiold first place as the leading 
cause of death among the women delivered by cesarean section, it was 9.7 per cent 
lower in 1941 than in 1931. It is also interesting to note the decrease in the 
number of deaths listed as hemorrhage and shock. This, in all probability, was 
due to the prompt and effective use of either plasma or blood which is made possible 
by the recently established Blood Banks. Attention is also called to the fact that 
there were no deaths from spinal anesthesia in 1941 in spite of its increased use. 


Table XII. Leading Causes of Deaths Pollowung Cesareans 



1931 

NO. % 

1941 

NO. % 


Sepsis 

18 

46.15 

8 

36.36 


Hemorrhage and shock 

11 


3 

13.63 


Cardiac conditions 

2 

5.12 

2 

9.09 


Spinal anesthesia 

2 

5.12 

0 

0.0 


Nephritic toxemia 

1 

2.56 

1 

4.54 


Embolism 

1 

2.56 

1 

4.54 


Others 

4 


7 

31.81 


Totals 

39 


22 


- 


Table XIII shows mortality in the various types of cesarean section. 






LULL: SURVEY OP CESAREAN SECTIONS IN PHILADELPHIA 3l9 


Table XIII. Mortality in Various Types of Cesarean Section 


1931 

total deaths 

NO. % 


1941 

TOTAL DEATHS 

NO. % 


High 458 

31 

6.76 

550 

18 

3.27 


Low 103 

4 

3.SS 

324 

4 

1.23 


Porro 10 

4 

40.0 

17 

0 

0.0 


Extraperitoneal 0 

0 

0.0 

2 

0 

0.0 


Not known 2 

0 

0.0 

1 

0 

0.0 


Totals 573 

39 

6.8 

894 

22 

2.46 


Table XIV show’s the indications for 

cesarean 

in the fatal cases. 

This shows a 

general improvement in all groups. 






Table XIV. Indications for Cesarean in Fatal Cases 





1931 



1941 



TOTAL DEATHS 

TOTAL DEATHS 



NO. 

% 


NO. 

% 

Cephalopelvic disproportion 

328 

17 

5.18 

450 

10 


Placenta previa 

42 

3 

7.14 

79 

3 

3.79 

Toxemia and eclampsia 

43 

8 

18.60 

5(5 

4 

7.14 

Premature separation of placenta 

19 

3 

15.78 

55 

2 

3.03 

Uterine inertia 

7 

1 

14.28 

47 

1 

2.12 

Cardiac condition 

21 

2 

9.52 

31 

1 

3.22 

Tuberculosis 

0 

0 

0.0 

7 

1 

14.28 

Brow presentation 

(5 

2 

33.33 

0 

0 

0.0 

Ruptured uterus 

3 

2 

66.60 

0 

0 

0.0 

Cerebrospinal meningitis 

1 

1 

100.0 

0 

0 

0.0 

Totals 

470 

39 


725 

22 



Summary 

A ten year period comparative statistical survey of cesarean sections performed 
in 45 hospitals throughout the city of Philadelphia is herewith presented. During 
this period numerous autiiorities iiave made a plea for reduction in the incidence 
of cesarean section, but their efforts have been of no avail as far as the city of 
Philadelphia is concerned. 

The decrease in maternal mortality in spite of the increased number of cesarean 
sections performed, proves that better judgment has been used in the selection 
of cases for hospitalization, the time element, the type of operation performed, and 
the anesthesia used. Errors in judgment where these factors were concerned were 
probably the most frequent causes of fatalities. 

The decrease in maternal and fetal mortality would indicate that cesarean section 
is now performed when it is truly the procedure of choice and is not used as 
frequently as a last resort when trial labors and attempted vaginal deliveries have 
failed. 

It has been the consensus of opinion that a statistical survey is of little value, 
but a comparative statistical survey would seem to be of gi-eater aid in deter- 
mining whether progress has been made during a definite period of time. 

In conclusion, it is recommended that a committee be appointed to make sug- 
gestions as to standardization of the various indications for the operation of 
cesarean section so that in future surveys these indications would be more accurate 
and less confusing. 

Appreciation is expressed to Dr. Ruth Hartley Weaver, Assistant Director of 
Health of the City of Philadelphia, and Miss Dorothy l^Ialkiel, Secretary of the 
Maternal Welfare Committee of the County Medical Society, for their assistance in 
the compilation of these statistics. 
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Discussion 

DE. J. MARCH ALESBURY. — I agree with Dr. Lull that the death rate from 
cesarean section ha.s decreased. Part of this reduction is duo to the use of low 
cervical section rather than the high in cases contaniinatcd. We must remember that 
in 1931 we had a total of 209 maternal deaths, of which only 39 deaths followed 
cesarean section. Accordingly, 14 per cent of the 209 deaths in 1931 were due to 
cesarean section. In 1941, we had a total of 90 materjial deaths but still had 22 
deaths following cesarean, or approximately 24 per cent of the maternal deaths. 

In 1941, of the 22 deaths following cesarean, 14 were allocated by the Committee 
on Maternal Welfare as being P-1 deaths. That means that 03 per cent of the 
cesarean deaths in 1941 were due to error in judgment, technique, et cetera. When 
we find that we have an increase in the i)ercentage of maternal deaths from 14 
per cent due to cesarean section to 24 per cent, I think we have plenty of room for 
improvement. 

DE. EDWARD SCHUMANN. — I would like to take is.sue with Dr. Alesbury 
about the increased percentage of deaths due to cesarean section. The relatively 
gi'eater number of deaths in cases treated bj' cesarean section is due to the greater 
improvement in general obstetrics re.sulting in jui improvement in the maternal death 
rate as a whole. Unless statistics are broken down you cannot arrive at a sensible 
conclusion. 

If we made a survej' of the morbidity and mortality of any surgical operation 
from 1931 to 1941, you would have comparable imi)rovement in all types of surgery. 
I expect that if Dr. Lull makes a survey in 1951, he will find a still lower mm'ber 
of deaths, but a still higher percentage of deaths from cesarean section. 

DE. THADDEUS MONTGOMERY.— I would like to ask if the statistics include 
operative procedures done for rupture of the uterus. I know of two cases of death 
following such operations and would like to raise the point if it is proper to include 
the operation “laparotomy” under the head of cesarean section? 

The other point to be raised is the question of the extraxjeritoneal section. A 
few years ago an enthusiast asked why we had not been doing it and thought we 
were behind the times, but even at that time, it seemed to me there were very few 
occasions which called for this operation. If one is to perfect himself in this 
operation, which is undoubtedly more difficult technically, he has to operate on 
many patients with the indications practically nonexistent. I doubt that we have 
the opportunity in the city for one individual to perfect himself in this operation. 

DE. NORRIS W. VAUX. — I believe the imi)rovement in mortality is partiaUy 
due to the fact that the Maternal Welfare Committee in its discussion throughout 
the City of Philadelphia calls for consultation of obstetricians of reputation after 
24 hours of labor -without progress, to decide whether or not cesarean section should 
be performed. I have no reason to suppose that in 1931 these sections were done 
promiscuously or without consultation, but I am convinced there is something in the 
improvement of our statistics wdiich the Maternal Mortality Committee has taken 
cognizance of in urging the hospitals to live up to this consultation program. As 
has been mentioned, the incidence of deaths is probably higher in tlie section cases 
but, after all, the patient is getting better professional treatment, which in the 
end will. show an improvement in maternal death rate from cesarean section. We 
are improving regardless of weather statistics lie or tell the truth and in 1951 
I hope we will see steady improvement and lasting results. 
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DR. PHILIP F. WILLIAI^IS.— The Committee on hlaternal Welfare used the 
frequency of types of operation in the first survey in their analysis of cesarean deaths 
for the first three years’ work of the Committee. The present survey shows many 
points for discussion. One of them is the marked increase in the low cervical 
section, an advance which has been made very slowly in this city. It is interesting 
to recall in this connection that Falls of Chicago showed .there was not much dif- 
ference in the mortality between the classical and the low section in a large series 
of cases. Last year, Schumann’s paper made it quite evident that there was not 
much need for the e.vtraperitoneal type of cesarean section, for at least, one year, 
1911, in Philadelphia. For in that year there were very few infected obstructed 
labors admitted to the hospitals of Philadelphia. 

It was interesting to note that one out of four women who had a cesarean sec- 
tion reported in this second survey was sterilized. In twenty-five of these steriliza- 
tions the uterus was removed and Dr. Lull has stated that all of these hysterec- 
tomies were done because of filiroids. If this is the case, I think we are missing 
some points to remove the uterus when a hysterotomj' has been done in some cases 
of nephritis or cardiac deaths whore we want to sterilize the patient. Standee has 
made this point clear in his discussion of the treatment of pregnancy and com- 
plicating chronic nephritis. I think that if such a high percentage, practically 
25 per cent had to be sterilized at the time of cesarean, that the breakdown of the 
indications of sterilizing them would be of considerable interest. 

Finally, I feel that in spite of transfusions and the use of sulfanilamide and the 
increased use of the low section, that a certain proportion of the reduction in the 
mortality from cesarean sections shown b}' comparing tlie two surveys must be 
attributed to the open discussions of mortalities in the meetings of our County 
Medical Society Committee on Maternal Welfare. 

DR. LULL (closing). — In going over these records I was distinctly impressed 
with the improvement which has been shown in the practice of obstetrics during the 
past decade. Particularly is this improvement evident in those cases upon whom 
vaginal examinations were performed and whose membranes had ruptured previous 
to the operation of classical cesarean section. A great deal of credit should be 
given to the Maternal Mortality Committee for their efforts in bringing about these 
improvements. 

Dr. Montgomery has brought up the question of the Waters’ operation. I agree 
with him that we do not see the badly infected or mishandled case as frequently 
as we used to and, therefore, the operation is not performed as frequently as in 
some reported series. 

Finally, it has been a great pleasure to see how the question of the type of 
operation and the anesthetic used, together with adequate fluid balance, blood* trans- 
fusion, careful preoperativc preparation and every sensible postoperative care, have 
all played an important part in saving the life of a good many patients. 
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Extrauterine Pregnancy 

Leech, R. B.; A Case of Comhined Intra-Uterine and Extra-Uterine Pregnancy, 

Brit. M. J. 2: 805, 1941. 

The author reports a case in a Uganda native. 

The patient liad cyclic bleeding during the first six months of her pregnancy. 
Two weeks from term, abdominal examination revealed the uterus to be enlarged to 
a size compatible with menstrual history, but flanked by two masses resembling 
fetal heads in size. A provisional diagnosis of fibroids was made. 

The patient was delivered at term, by the local midwife, following a normal 
labor, of a five and one-half pound living infant. Two days later, the patient, 
began to complain of abdominal pain, which persisted for three weeks. She then 
sought aid at the central hospital, where she was delivired by laparotomy of a 
living six-pound infant which was lying free in the peritoneal cavity. The amniotic 
sac had ruptured spontaneously, presumably at the time of the onset of symptoms 
two days following delivery of the intrauterine fetus. The placenta was attached 
in the region of tlie right ovarj’. 

Three hundred and six cases of combined pregnancy have been collected by 
Mitra, of which about 3 per cent resulted in the delivery of both infants alive. 

Fred L. Adair and Raymond L. Young. 

Kulenkampff, D.: Diagnosis of Abdominal Bleeding in Extrauterine Pregnancy, 

Zentralbl. f. Gynak. 65; 379, 1941. 

The author discusses the many possibilities of error in attempting to secure ab- 
dominal fluid by puncture in suspected hemorrhage of ectopic pregnancy. His 
criterion for determining that any blood found in the sample drawn by puncture 
is truly free blood is: rouleaux formation is never seen, but countless erythrocytes 
have assumed a thorn apple (crenated) shape. 

R.. J. Weissman. 

Ramos, A. P., and Collazo, A. G.; Value of Quantitative Determination of Chori- 
onic Gonadotropin in the Diagnosis of Ectopic Pregnancy, Rev. med. brasil. 

10: 111, 1941. ' 

Prom the premise that the production of chorionic gonadotropin is in direct rela- 
tion to the area affected by placental trophoblastic activity, as evidenced by its 
quantity in multiple pregnancy, the authors felt that deficiency of implanation 
areas, which often occur in ectopic pregnancy, would give a relatively low value 
for chorionic gonadotropin concentration in blood serum. In cases in which there 
is deficient or subnormal villous implantation in utero, in the first few months of 
pregnancy values between 1,000 and 1,500 units per liter of blood serum are found, 
men these values fall below 1,000 units, fetal death is indicated if the content 
steadily decreases, of very early pregnancy if tlie values are increasing in serial 
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tests, soon vising above 1,000 nnits. In some cases, however, tlie values are main- 
tained in tlie neighborhood of 750 units, and when this is added to strongly sugges- 
tive physical findings, the diagnosis of ectopic pregnancy is almost certain. Still 
lower values, yet over a minimum of 150 units suggest ectopic pregnancy with 
fetal death. Except for tubal abortion of some days' duration, with organization 
of the hematocele, ectopic pregnancj’ may be ruled out if chorionic gonadotropin 
values fall below 150. Over 20 cases are cited in support of the author’s work. 

E. J. Weissman. 

Bretz, M.; Mistaken Diagnosis of Extrauterine Pregnancy due to Prior Perfora- 
tion of Uterus, Zentralbl. f. Gynak. 65: 198, 1941. 

A OO-year-old woman whose chief complaint was right lower quadrant pain had 
aborted six years previously at two months’ pregnancy; five years previously she 
had a normal full-term delivery with onset of severe bleeding seven weeks later. 
The family physician performed a dilatation and curettage. Since then the pa- 
tient ’s menses had been irregular, giving a pictui’C typical of ectopic pregnancy. 
At laparotomy an enlarged gravid uterus was found. Deeply embedded in the 
anterior uterine wall was an adhesion as thick as a pencil which passed from the 
insertion in the uterus to the left between the left tube and ovary, behind the 
suspensory ligament, crossing the left tube at the uterine cornu, thus more or less 
strangulating the tube and ovary and passing on across the anterior aspect of the 
uterus and up to the right colic flexure. The author concludes that an epiploic 
appendage had been drawn into the uterine perforation by the curette. The af- 
fected adnexa were removed and recovery was uneventful. 

R. J. Weissman. 

Neumann, O.; Infected Interstitial Pregnancy, Zentralbl f. Gyntik. 64: 1725, 1940. 

According to the author’s statistics one interstitial pregnancy is found to 100 
extrauterine pregnancies. The author discusses the possible fates of the ovum. 
A para ii, after two months of amenorrhea experienced mild bleeding of four weeks’ 
duration. In the fourth month since the onset of amenorrhea a flow occurred 
associated with severe cramps. This the patient assumed was her menses. In the 
middle of the fifth month she was seized with severe lower abdominal pain and 
was subjected to laparotomy with a diagnosis of ectopic pregnancy with peritonitis. 
The abdomen was full of purulent exudate redolent of B. coli. Streptococci and 
staphylococci and fusiform bacilli were also found. An egg-sized tumor was found 
at the right uterine cornu and on its lower aspect a perforation was seen to be 
exuding pus. Hysterectomy with drainage was done without avail. The uterine 
wall was 2 cm. thick and a pigeon ’s egg-sized fetal sac was found in the tumor, 
with 2 mm. of muscularis on either side. Microscopically diffuse leucocytic infil- 
tration was found in the membrane.s. The author concludes that the death of tlic 
ovum left a necrotic locus minoris resistentiac for invasion by bacteria by hema- 
togenous or other routes. No mention was made as to whether attempts at abortion 
had been made by the patient. 

R. J. Weissman. 

Schwarz, M.: Pull-Term Ectopic Pregnancy With Viable Infant, Zentralbl f. 

Gynac. 65: 204, 1941. 

Schwarz reports a case of extrauterine pregnancy going to full term. The fetus 
was found enclosed in its amniotic sac and the placenta was implanted on the 
peritoneal surface of the uterus. There were a few adhesions to the lateral pelvic 
walls. The child was delivered and breathed spontaneously. The uterus was 
amputated. Mother and child made an uneventful recovery. 


R. J. WEISSilAN. 
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Pignoli, Kenato: Upon the Existence of a Capsular Membrane in Tuhal Pregnancy, 

Ginecologia 18; Series 2, 443, 1040. 

The author reports that he was able to demonstrate the presence of a capsular 
membrane in each of two cases of tubal pregnancy. This capsular membrane in 
tubal pregnancy was comparable to the decidua reflc.xii in intrauterine pregnancy. 
Two photomicrographs are included in the article. 

Clair E. Eolsome. 

Ballantyne, E. N., Murray, K., and Praser, R. J.: Interstitial Pregnancy After 

Homolateral Salpingectomy, Canad. M. A. J. 43: 5(i0, 1040. 

A case of interstitial pregnancy terminating in uterine rupture during the fifth 
month is reported. The patient iiad had a previous salpingo-oophorectomy on the 
same side for an extrauterinc pregnancy and a dermoid ci’st. At least 25 cases 
in which an interstitial pregnancy has occurred subsequent to a homolateral sal- 
pingectomy are recorded in the literature. 

The diagnosis before rupture of the interstitial pregnancy is difficult but should 
be kept in mind. 

The palpation of a mass attached to one cornu by a broad base in the presence 
of symptoms suggesting pregnancy is characteristic. Cornual excision is the opera- 
tion of choice in cases where the pregnant sac is not too large and supravaginal 
hysterectomj' in the more advanced cases. 

Carl P. Huber. 

Eeist, A.: Rare Ectopic Pregnancy in the Form of a Primary Cervical Pregnancy, 

Monatschr. f. Geburtsh. u. Gyniik. 112: (15, 1941. 

The author reports a case of primary cervical pregnancy and reviews the litera- 
ture. The mortality among the 44 reported cases was 25 per cent and was chiefly 
due to hemorrhage. The safest treatment for this rare condition is removal of the 
uterus as soon as the diagnosis is made. In very early cases, however, it is pos- 
sible to treat the condition by removal of the pregnancy, ligation of the cervical 
blood vessels, tamponade, and amputation of the cervix. 

J. P. Greenhill. 


Toxemia 

Whitacre, Frank E., and Fang, L. Y.: Fatty Degeneration of the Liver in Preg- 
nancy, J. A. AI. A. 118: 1358, 1943. 

A case of fatty degeneration of the liver with recovery is reported. A cesarean 
section was done and the woman recovered. Tlie life of such a patient depends 
upon vigorous treatment with dextrose and termination of the pregnancy bj' the 
most conservative means. Blood chemistry will usually indicate extensive liver 
damage. The patient had less advanced stage of acute yellow atrophj' than is seen 
usually in pregnancy. It is the belief of the authors that patients with this disease 
die from hypogl 3 'cemia rather than from the extent of the liver damage. 

William Berman. 

Foley, E. J.: Toxemia of Pregnancy in the Guinea Pig, J. Exper. Aled. 75: 539, 
1942. 

A fatal disease of late pregnancj' and the earlj’ puerperium is reported from 
the guinea pig colonj- of the department of Bacteriology of the Notre Dame Uni- 
versity. Of the 214 deaths from all causes occurring since Jul}', 1940, 47 seemed 
to fit this categorj'. The disease was sudden in onset, and marked by prostration 



ABSTRACTS 


325 


and respiratory distress. Death occurred within twenty-four hours. At autopsy 
the liver was swollen and bright 3 'ellow in color. Microscopical!}' it contained a 
great deal of fat. There was frequent edema of the lungs and occasional pneu- 
monia. No consistent bacterial agent could be found. The disease occurred in 
primiparas more often than in multiparas. Unlike the report of Greene of a some- 
what similar disease in tlie rabbit colony of the Eockefeller Institute at Princeton, 
there were no cases not associated with pregnancy. 

T. M. Hellman. 

Shute, E.; The Use of Vitamin P in the Edema of Pregnancy Toxemia, Canad. 

M. A. J. 45; 542, 1941. 

A preparation of citrin (vitamin P) was given to 20 edematous women in late 
pregnancy, with the edema ascribable to pregnancy. It was also given to a pregnant 
woman in late pregnancy showing cardiac edema and to a nonpregnant woman 
having hypertension and edema. The visible edema and weight were unaffected 
in all cases. 

Carl P. Huber. 

Lange-Sundermann: Treatment of Hyperemesis Gravidarum With Adrenal Cortex 

Hormone Cortiron, Miinchen. med. Wchnschr. 87: 808, 1940. 

Dr. Lange-Sundermann discusses bidefly the physiology of the adrenal cortex 
in pregnancy and reviews the literature on this subject, and he feels that it has 
now become quite clear that hormonal hypofunction in pregnancy may be the cause 
of hyperemesis gravidarum, and that it is necessary in pregnancy to have a hyper- 
trophy of the adrenal in order that the pregnant woman might remain healthy and 
be able to do her work. 

He cites his own series of 27 patients of hyperemesis, placing them in 3 classes 
according to the severity of their symptoms. He administers a synthetic adrenal 
cortex hormone (cortiron), his dosage varying with the individual and then gives 
his results stating that a synthetic adrenal cortex hormone (cortiron) is a very 
effective, prompt and relatively cheap medication in the treatment of hyperemesis 
gravidarum. 

C. E. Pro.shek. 

Demmond, E. Carson: Conservative Treatment of Eclampsia, .1. M. A. Georgia 

30: 88, 1941. 

In the opinion of the author eclampsia can almost be eliminated by careful 
prenatal supervision with interruption of the pregnancy before the toxemia is too 
advanced. Eclamptic convulsions should be controlled by morphine, magnesium 
sulfate intravenously, and the barbiturates before any measures for delivery are 
instituted. After recovery from shock, delivery should be consummated by con- 
servative measures, labor being induced by medical means, or artificially rupturijig 
the membrane, with assistance to the patient during the second stage of labor by 
means of forceps. 

Accouchement force by manual or instrumental dilatation of the cervix, cervical 
incisions, or vaginal hysterotomy cannot be too strongly condemned. Cesarean sec- 
tion should not be invoked except in those cases with a strong obstetric indication. 
Careful postpartum supervision is necessary with particular attention to sedation, 
blood pressure, and fluid intake and output. Forty ounces of urine a day keeps 
the convulsions away! No future pregnancies are advisable for at least two or 
three years, and then only if kidney function, blood pres.sure, and blood chemistry 
findings are satisfactory. 


J. P. Greexuii.l. 
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Beruti, Josue A., Diradourian, Jorge, and Ahiunada, Jorge L.: Results of Treat- 
ment for Eclampsia, Arch, de la Cliuica Obst. y Giiiee. 1: G9, 1942. 

This is a statistical study of 339 cases of eclampsia treated in the Obstetrics 
and Gynecology Clinic “Eliseo Cantdn” from 1911 to 1937, with the purpose of 
comparing radical and conservative methods of treatment. To avoid errors in 
evaluation the cases were divided into two groups according to the severity of the 
condition. The indications of the Comite de Londres (1922) were used as criteria. 
Those cases presenting two of the following five findings were considered severe: 
(1) coma, (2) pulse above 120, (3) temperature above 39.4 C, (4) systolic blood 
pressure above 200 mm. and (5) massive albuminuria. 

Of the 339 cases, 13.5 per cent occurred ante partum, 04.8 per cent during labor 
and 21.5 per cent post partum. The total mortality was 18.8 jicr cent. 

The 46 cases of eclampsia during pregnancy (before onset of labor) were divided 
into four groups according to the treatment employed: (1) active treatment, i.e., ab- 
dominal or vaginal cesarean section and all obstetrical manipulations resulting in 
immediate termination of labor, (2) ela.ssical treatment of Stroganoff, i.e., nar- 
cotics and sedatives combined in some cases with rupture of membranes and low 
forceps delivery, (3) the Stroganoff method interrupted or followed by active inter- 
vention when the patient's condition remains unimproved or becomes worse, (4) 
other treatments including venesection, special serums, etc. The authors claim that, ' 
despite the small number of cases in each group, the superiority of the >Stroganoff 
method over the active method was definitely shown by the lesser mortality (cor- 
rected) in the former (18.1 per cent as compared with 40 per cent). The mor- 
tality with the active method was lower when combined with the Stroganoff treat- 
ment (22.4 per cent). Treatments other than these two were least effective (mor- 
tality 50 per cent). The active method involved a high fetal mortality (40 per cent) 
which the author feels is not surprising since delivery is almost always by the 
vaginal route and highly traumatic. With the Stroganoff treatment fetal mortality 
was onl}' 14.2 per cent. The total fetal mortality in the 46 cases was 25 per cent. 

The 220 intra-partum cases of eclampsia were classified according to the treat- 
ment as in eclampsias of pregnancy with the addition of a fifth group consisting 
of active treatment followed immediately by Strogiinoff 's method in the form ad- 
vocated by Stoeckel. The mortality with the active method in these cases was 
20.3 per cent, less than in the eclampsias of pregnancy. The author believes this 
is reasonable since labor is less precipitate and operations by the vaginal route are 
less complicated. When the Stroganoff method was combined with the active method, 
mortality dropped to 15 per cent. The best results (12.4 per cent mortality) were 
obtained with the Stroganoff method alone; the worst (47.3 per cent) when the 
Stroganoff method was abandoned because of the aggravated condition and obstetric 
intervention (high and low cesarean or “accouchement force’’) was used. The 
authors consider that this high mortality is in part due to the fact that the cases 
involved were the most serious ones, but that the change in method also played an 
important role. The good results in the group given miscellaneous treatments 
(mortality 13.7 per cent), according to the authors, demonstrates the fallacies which 
exist in statistics dealing with small numbers. Fetal mortality in the entire series 
was higher (35.1 per cent) than in the eclampsias of pregnancy and in the group 
which received Stroganoff treatment followed by active intervention was tremendous 
(70.5 per cent). 

In the 73 cases of puerperal eclampsia the Stroganoff method was not remarkably 
better than other methods such as venesection and special serums. The authors 
point out, however, that there were twice as many serious cases in the Stroganoff 
group as in the group treated by other methods and comparing the tno groups 
according to mortality in these serious eases, the Stroganoff treatment involved half 
as great a mortality (21.4 per cent as compared to 42.8 per cent). 
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The data were finallj' analyzed by dividing the 27 years included in the survey 
into three periods of nine years each. The total mortality was 21.1 per cent for 
the first period, .decreased to 17.6 per cent in the second and remained at this level 
(17.1 per cent) in the third period. This lack of progress in the third period is due 
to an increase in the relative number of serious cases. Fetal mortality was appre- 
ciably decreased from 1.05 per cent in the first nine year period to 0.74 per cent 
in the second and finally 0..11 per cent in the third. The authors attribute this 
reduction to better prenatal care, better preparation of the doctors and increased 
education of the public. 

The authors conclude that the Stroganoff treatment, in all circumstances, offers 
the best prospects of survival for both mother and child. 

J. P. Geeenhill. 


Society Transactions 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAECH 9, 1943 
The following papers were presented: 

A Twenty-Six Day Human Embryo. Wm. E. Rtuddiford, M.D. (For original 
article, see page 230.) 

Premature Separation of the Normally Implanted Placenta. John A. O’Regan, 
IM.D. (by invitation). To be published in a later issue. 


PHILADELPHIA OBSTETRICAL SOCIETY 

MEETING OF FEBBVAEY 4, 1943 
The following paper was presented; 

Petal Malposition: Prevention and Treatment With Special Reference to Breech 
Presentations Including Experience at the Johns Hopkins Hospital With 1,400 
Cases. Nicholson J. Eastman, M.D. (bj' invitation). 

MEETING OF MAECE 4. 1943 
The following papers were presented : 

An Unusual Fetal Teratoma, With Interesting Radiologic Aspects. F. F. Borzell, 
M.D. (by invitation), and L. E. Viteri, M.D. (by invitation). 

A Survey of the Cesarean Sections Done in Philadelphia During the Year 1941. 
Clifford B. Lull, M.D. (For original article, see page 314.) 

Clinical and Experimental Studies Suggesting the Probable Role of the Pituitary 
in the Causation of the Late Toxemia of Pregnancy With Hypertension. 
J. Q. Griffith, M.D. 
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CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF FEBRUARY 19, 1943 
The following papers were presented : 

Excretion of Estrogens and Gonadotropins in Pregnancy. Fred L. Adair, Jl.D. 
and Ruth M. Watts, Ph.D. (For original pax)er, see page 18.3.) 

The Treatment of Syphilis in Pregnancy hy the Five-Day Massive Dose Method. 
Herbert Rattner, !M.D. (bj' invitation). (For original paper, see page 2.5.5.) 

MEETING OF MARCH 19, 1943 

A Panel Discussion on Benign Bleeding at the Time of the Menopause. Radium, 
Dr. M. E. Davis. X-ray, Dr. Herbert E. Schmitz, Surgery, N. Sproat Heaney. 

MEETING OF APRIL 16, 1943 
The following paper was presented; 

Carcinoma of the Cervix. Consideration of Certain Factors Pertaining to Its 
Control. Norman F. Miller, M.D., Ann Arbor, Michigan. (By invitation.) 


Item 


American Board of Obstetrics and Gynecology 

The annual meeting of the Board was held at Pittsburgh, Pennsylvania, from 
May 20 to May 25, 1.043, at wliieh time one liundred and eight candidates were 
certified. 

A number of changes in Board regulations and requirements were put into effect. 
Several of these changes are designed to broaden the requirements for candidates in 
Service. Examples are the allowance of a stipulated amount of credit toward special 
training requirements for men in Service and assigned to general surgical positions, 
special training allowances on a preceptorsliip basis for men assigned to obstetric or 
gynecologic duties in military hospitals and working under the supervision of Diplo- 
mates or recognized obstetrician-gymecologists, as w’ell as credit toward the “time in 
practice” requirement of the Board to be allowed for time in military service. 

The Board will no longer require a general rotating internship, but will now ac- 
cept a one-year intern service, although the rotating internship is preferable. Such 
services must be in institutions approved by the Council on Medical Education and 
Hospitals of the A. M. A. Lists of such institutions are published regularly in the 
Educational Number of The Journal of the A. M. A. 

The privilege of reopening applications by candidates who have been declared 
ineligible has been extended to two years from date of filing the application, instead 
of one year. 

The Board has ruled temporarily to excuse men in Military Service from the sub- 
mission of case records at the stipulated examination times, thereby permitting them 
to proceed wdthout further delay wdth the Board examinations. This does not ob- 
ligate the Board, however, to waive the case record requirement for such candidates. 
Plans have been made to provide similarly for Service men upon their eventual dis- 
charge from the Armed Forces, and to permit the greater use of operations done 
while in residencj' or in civilian practice before the War. 
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The next Part I examination of the B.oard (written paper and submission of case 
records) will be held on Saturday afternoon, February 12, 1944, at a place con- 
venient to the location of the candidate, whether he be in civilian or military life. 
Applications must be in the Office of the Secretary by November 15, 1943, ninety 
days in advance of the examination date. The time and place of the Spring 1944 
(Part II) examination will be announced later. 

Prospective applicants or candidates in Military Service are urged to obtain from 
the Office of the Secretary, a copj’ of the "Eecord of Professional Assignments for 
Prospective Applicants for Certification by Specialty Boards” which will be sup- 
plied upon request. This record was compiled bj' the Advisory Board for Medical 
Specialties and is approved by the offices of the Surgeons-General, having been recom- 
mended to the Services in a circular letter, No. 76, from the IV'ar Department Army 
Service Forces, and referred to as the Medical Officers Service Record. These will 
enable prospective applicants find candidates to keep an accurate record of work 
done while in Military Service and should be submitted with the candidate’s ap- 
plication, so that the Credentials Committee may have this information available in 
reviewing the application. 

Applications and bulletins of detailed information regarding the Board re- 
quirements will be sent upon request to the Secretary’s Office, 1015 Highland Build- 
ing, Pittsburgh, Pennsylvania. 

Paul Titus, M.D., Secretary. 


Candidates certified (total 108) by American Board of Obstetrics and Gynecology 
at the May, 1943, meeting held at Pittsburgh, Pa. : 


Angelucci, Helen M., 1209 S. Broad St., 
Philadelphia, Pa. 

Barber, Richard R., Capt., M.C., 125 
Holmes Ave., Glenbrook, Conn. 

Barker, John Russell, 1101 Beacon 
Street, Brookline, Mass. 

Belous, Leon P., 1930 Wilshire Blvd., 
Los Angeles, Calif. 

Berman, William, 1st Lt., Station Hos- 
pital, Fort Riley, Kan. 

Bobrow, Morris L., 590 West End Ave., 
New York, N. Y. 

Borson, Josephine, 2490 Channing Way, 
Berkeley, Calif. 

Bosch, Leon C., 512 Medical Arts Build- 
ing, Grand Rapids, Mich. 

Boyce, Allen C., Capt., Utah Quarter- 
master Depot, Ogden, Utah 

Boyd, Benjamin Hartwell, 5G Fifth 
Street, N. E., Atlanta, Ga. 

Bradbury, William C., 1137 Second St., 
Santa Monica, Calif. 

Brandt, Albert J., 413-17 Dollar Bank 
Bldg., Youngstown, Ohio 

Branscomb, Louise, Woodward Bldg., 
Birmingham, Ala. 

Briscoe, Clarence Conway, Medical Tow- 
er, 255 S. 17th St., Philadelphia, Pa. 

Bristoll, Donald A., 55 West Main 

Street. New Britain, Conn. 

Brody, Simon, 642 Eastern Parkway, 
Brooklj-n, N. Y. 

Burwell, John C., .Tr., Capt., Nautilus 
Hospital, Miami Beach, Fla. 

Caffee, Henry Hollis, Clay County, Onei- 
da, Ky. 


Cavins, Alexander W., 221 S. 6th St., 
Terre Haute, Ind. 

Chapman, Eugene Rhea, Lt. Col., 11th 
Reg’t. Med. Replacement Training 
Center, Camp Barkeley, Tex. 

Chrisman, Irving, 423 Broadway, Pater- 
son, N. J. 

Christie, Frank G. S., 178 George St., 
Sarina, Ontario 

Ciner, Leonard F., Lt., jM.C., Po.st Dis- 
pensarj' Marine Barracks, Quantieo, 
Va. 

Conway, James P., 1101 Beacon Street, 
Brookline, Mass. 

Corbit, John D., Jr., 3815 Chestnut St., 
Philadelphia, Pa. 

Cromer, .1. Keith, 1801 Eye Street, N. 
W., Washington, D. C. 

Dailey, W. Paul, 901 N. Second St., 
Harrisburg, Pa. 

Daily, William T., 142 .Toralemon Street, 
Brooklyn, N. Y. 

Day, Lois A., 102-10 2nd Ave., S. W., 
Eoche.ster, Minn. 

Deeds, D. Dalton, Buffalo General Hos- 
pital, Buffalo, N. Y. 

Edgerton, Glenn S., Capt., Station Hos- 
pital, West Point, N. Y. 

Ellis, George J., 1150 Connecticut Ave., 
N. W., Washington, D. C. 

Factor, Joseph Lt., M.C., U.S.N., U. S. 
Naval Hospital, Philadelphia, Pa. 

Fairo, Carroll .Tudson, Lt. Comdr., U. S. 
Coast Guard Training Station, St. 
Augustine, Fla. 
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Filler, AVilliam, .IT-IS 73rd St., Jack- 
son Heights, N. Y. 

Forman, Isador, 2118 Pine Street, Phila- 
delphia, Pa. 

Frank, Uichard, 25 E. Washington St., 
Chicago, 111. 

Frankel, Arthur N., Capt., 34th Evacua- 
tion Hospital, Camp Barkcley, Tex. 

Frankel, Je.sse M., Capt., Co. B 5th Bn., 
M.R.T.C., Camp Pickett, Blackstone, 
Va. 

Galsterer, Edwin C., 128 S. Jefferf;on 
Ave., Saginaw, Mich. 

Garber, Stanley T., 2500 Melrose Ave., 
Cincinnati, Ohio. 

Gillett, Raymond Earl, Northern Per- 
manente Foundation Hosp., Van- 
couver, Wash. 

Godinez, Marcos A., Lt., M.C., U.S.N., 
Amphibious Training Base, Camp 
Bradford, N. O. B., Norfolk, Va. 

Goodman, Leroy, Capt., 4738 Oak Street, 
Kansas City, Mo. 

Gordon, Hany, 975 Walton Avenue, New 
York, N. YL 

Gorman, Arthur .T., 122 Commonwealth 
Avenue, Boston, Mass. 

Gulick, James B., 144 So. Harrison St., 
East Orange, N. J. 

Hammerly, Fred, 1105 Equitable Bldg., 
Los Angeles, Calif. 

Hart, Benjamin F., 250 N. Ottawa St., 
Joliet, 111. 

Hawken, Stafford W., 1150 Connecticut 
Ave., N. W., Suite 22, Washington, 
D. C. 

Heilman, Louis M., Lt., U.S.N., Johns 
Hopkins Hospital, Baltimore, Md. 

Hill, J. Gibson, 35-63 Eighty-Third St., 
Jackson Heights, N. Y. 

Hinebaugh, Mahlon C., Jr., Medical 
Tower, 255 S. 17th St., Phila- 
delphia, Pa. 

Hochman, Samuel, 325 West 86th St., 
New York, N. Y. 

Hopper, Edward B., 65 South Street, 
Stamford, Conn. 

Huggins, Victor S., 80 Glen Road, 

Brookline, Mass. 

Jones, Charlotte A., 303 East 18th St., 
New Y'ork, N. Y. 

Jordan, Prank F., Carnegie Medical 
Bldg., Carnegie at E. 105tli St., 
Cleveland, Ohio. 

Kaderabek, Erwin J., 144 S. Harrison 
St., East Orange, N. J. 

King, Allan E., 1801 Eye Street, N. W., 
Washington, D. C. 

Klor, Samuel J., Capt., 4002 Winthrop 
Ave., Indianapolis, Ind. 

Kraff, Harry, 60 Seaman Avenue, New 
Y^ork, N. Y. 

Lambertus, Paul T., Quincy Clinic, 
Quincy, 111. 

Lampman, Harold Heath, 571 Fisher 
Bldg., Detivoit, Mich. 


Loun-sbury, James B., 201 N. Front St., 
YVilmington, N. C. 

YIcLean, Lewis F., 826 W. Delavan Ave., 
Buffalo, N. Y. 

McMann, Walter S. L., Army Air Base, 
Savannah, Ga. 

McMurroy, Allen L., 1204 Eagle St., 
Houston, Tex. 

McSweeney, Daniel .1., 47 Bay State 
Road, Boston, Mass. 

Maj’.s, Clifford Raymond, 1753 Line Ave., 
Shreveport, La. 

Mazzola, Nunzio Joseph, 133 Clinton 
Street, Brookljm, N. Y''. 

Ylelonc. Horatio R., 800 Diversey Park- 
way, Chicago, 111. 

Millen, Robert S., 130 East 67th Street, 
New Y^orlc, N. Y. 

Yliller, Hugh K., Lt., U.S.N.R. Recruit- 
ing Division, Headquarters, District 
of Albany, Room 411, P. 0. Bldg., 
Albany, N. Y. 

Moloy, Howard Carman, 875 Park Ave- 
nue, New Y’'ork, N. Y’’. 

Mortimer, Bernard, 104 South Michigan 
Avenue, Chicago, 111. 

Moss, Abner .L, N.Y.P.G. Hosp., 303 E. 
20th St. at 2nd Ave., New Y’'ork, 
N. YL 

Mullins, .Tillius H., Major, Station Hos- 
pital, Ft. McClellan, Ala. 

Murphy, Joseph P., Capt., 79tli General 
Hosp., Camp White, Medford, Ore. 

O’Hara, Gerald P., 490 Post Street, San 
Francisco, Calif. 

Patterson, John K., Comdr., 429 E. 
Padre St., Santa Barbara, Calif. 

Pearson, Frederick J., 314 West Fourth 
Street, Bethlehem, Pa. 

Promin, David, 3461 Cottman St., Phila- 
delphia, Pa. 

Reid, Duncan E., 319 Longivood Avenue, 
Boston, Mass. 

Reidenberg. Leon, Beth Israel Hospital, 
Stuvvesant Park, E., New York, N. 
Y’". " 

Rucker, Edwin Macrae, Station Hospi- 
tal, Camp Shelby, Miss. 

Salmon, Udall J., 875 Fifth Avenue, 
New York, N. Y. 

Sass, Raymond W., 1192 Park Ave. at 
94th St., New Y'ork, N. Y. 

Schantz, Samuel I., 4611 — 12 Avenue, 
Brooklyn, N. Y. 

Scliwegler, Raymond A., Capt., M.C., 
Station Hospital, Camp Barkeley, 
Tex. 

Seibels, Robert E., 1336 Pickens Street, 
Columbia, S. 0. . 

Siegal, Henry A., 1st Lt., 310tli Medical 
Battalion, APO 85, c/o Postmaster, 
Shreveport, La. 

Siegel, Irving, Capt., Station Hospital, 
Randolph Field, Tex. 

Silberblatt, W. Beryl, 471 Park Avenue, 
New "York, N. Y”". 
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Sill, Henry W., Henry Ford IlospiUvl, 
13G Calvert St., Detroit, Mich. 

Soukup, John, IIOIG S. Michigan Ave- 
nue, Chicago, 111. 

Squire, Jack J., 1100 Park Avenue, New 
York, N. y. 

Stern, Oscar N., Capt., c/o 184 General 
Hospital, Fort Devans, Mass. 

Stewart, Roger E., Stimson Bldg., Se- 
attle, Wash. 

Tatelbaum, Abraham, 176 South Good- 
man Street, Rochester, N. Y. 

Topklns, Paul, Lt., Med., A.U.S., 37th 
General Hospital, Camp Blanding, 
Fla. 


Walker, Ralph H., 4222 Lankershim 

Boulevard, North Hollywood, Calif. 

Warwick, Harry A., 1034 St, Johns 
Place, Brooklyn, N. Y. 

Weinberg, Arthur, 1462 Greenwood Ave- 
nue, Far Rockaway, N. Y. 

Weiner, Julius G., 750 Main Street, 
Hartford, Conn. 

M'eisman, Abner Irving, 817 ^Yest End 
Avenue, New York, N. Y. 

Wilder, Earle M., 2224 Eutaw Place, 
Baltimore, Md. 

IVilUams, George A., 612 Medical Arts 
Bldg., 3S4 Peachtree St., N. E., At- 
lanta, Ga. 


Correspondence 


Oonstrictioii Rings and Epinephrine 

The question of the effect of adrenalin upon constriction rings has been recently 
revived. In an article in the April issue of tlie American Journal of Obstetrics 
AND Gynecology, Brown and IVilder conclude that epinephrine is not only useless 
in the treatment of this complication but is actually dangerous. They base their 
conclusions upon some hysterograms (the number was not stated) of the laboring 
and parturient uterus after the administration of % to 1 minim of a 1:1,000 
solution intravenousl}’', and upon clinical observations, the nature of which is not 
stated. The authors take e.vception to laboratory observations being transferred 
directly to clinical practice without the necessary critical study to determine their 
value or safety. Then as an e.xhibition of their own critical powers, they group 
under the term “contraction rings” all those variants of uterine contraction 
known as Bandl’s rings, retraction rings, Iiourglass contractions and others. Fur- 
ther on in the article, it is evident tliat they include a rigid cervix in the 
‘ ‘ others. ’ ’ At least the}' argue that epinephrine does not relax the cervix, for 
had it done so, the uterine contractions would have expelled the hydrostatic bag. 
They quote Rudolph to the effect that all are an exaggeration of the normal 
process of uterine contraction and retraction. From their article one would think 
that Rudolph made no distinction between the various kinds of rings. As a mat- 
ter of fact, Rudolph coined the verj' descriptive term “constriction ring” for 
the tj'pe of ring that formed about the fetus so tiglitly that no further progress 
of the birth of the bab}' was possible so long as the ring persisted. Some of the 
constriction rings are reversible and some irreversible. Rudolph says the term, 
retraction ring, should be reserved for the e.xaggerated line of demarcation 
between the thickened active part of the uterus and the passive lower uterine 
segment that forms in an obstructed labor. This ring is not a fixed ring like the 
constriction ring, but ascends as the lower uterine segment becomes thinner, and 
unless properly treated, rupture of the uterus may result. If Rudolph ’s sugges 
tion as to the use of these terms were followed, there rvould be less confusion. 

Tlie authors are equally misleading when they refer to my work. “In 1027 
Rucker, working on the hypotlicsis of the relation of the .sympathetic sy.steni to 
uterine contraction, reported a relaxation effect of epineplirine on the confraction 
rings in dystocia. His records arc in part graphic, but for the mo.st part are 
clinical interpretations.” !My first communication {Soiilhcrn Mnl. J. 18: 412, 
1925), which the authors entirely ignored, was entirely “graphic.” When I 
began the investigation, I had no preconceived idea. I wa.s merely trying to find 
out why in some of my caudal anesthesia cases, there followed ces.«a(ion of 
uterine contractions as shown by a recording manometer attached to a Voorhecs 
bag within the cervix, and some were followed by no such effect. When these 



332 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


records were reviewed “critically,” it was seen that when adrenalin was added 
to the procaine, there was a cessation of uterine contractions. When no adrenalin 
was added to the procaine solution, the uterine contractions continued unabated. 
The next step was very simple. The adrenalin was administered hypodermically, 
independently of any anesthesia and four times out of five there was a cessation 
of uterine contractions as shown by the kymograph. In 20 per cent of the cases, 
no effect whatever was observ'ed. This was so contrary to the current opinion of 
the action of epinephrine that it was a comfort when Bourne and Burn obtained 
the same results independently in England. 

The authors show 6 graphs which were evidentlj’’ tracings of the originals. 
These add “color” to their article. They sliow nothing definite, but one would 
hardly expect to see anj’ effect from % minim of epinephrine. The steeplelike 
contraction in their second graph could very easily have been a gasp, a sigh, or 
a cough. There is certainly nothing to show that 5 or G minims of epinephrine 
do not stop uterine contractions. 

“It is the authors’ impression from clinical observations, that no advantage 
is obtained from the use of epinephrine in contraction rings. This opinion is 
based on both abdominal palpation and vaginal examination of patients treated 
with epinephrine.” A constriction ring can be suspected from the character of 
the “pains” and from the lack of progress, but cannot be diagnosed without 
introducing the hand into the uterus and feeling it. If you cannot know of the 
presence of the ring without actuallj' feeling it, how can one judge the effect of 
adrenalin on this ring by abdominal or vaginal examination. On the other hand, 
if the patient is anesthetized sufficientlj' for you to attempt to introduce your 
hand into the uterus, and you are unable to do so on account of a constriction 
ring, and without changing the depth of the anesthesia 5 or 6 minims of ad- 
renalin are now given intramuscularlj', and in a few minutes you feel the ring 
disappear and you are able to deliver the baby either by version and extraction 
or by forceps, j'ou have clinical evidence that epinephrine relaxes the constriction 
ring. This has happened to me not once but ninety-one times. Twice the ring 
did not relax. 

As to the potential risk of giving epinephrine to a fatigued, dehydrated and 
shocked patient who is in the excitement phase of ether anesthesia, I have no 
experience. In the first place I certainl 3 ' would not give ether to such a patient. 
In the second place, I would not attempt to make an intrauterine examination 
when the patient was in the excitement phase of anesthesia. However, there is 
no evidence that epinephrine would do aiij’’ harm to such a patient. 

M. Pierce Rucker, M.D. 

Medical Arts Bldg. 

Richmond, Va. 

June 11, 1943. 


Transportation of Semen Specimens 

To the Editor: 

The customary methods of determining the motility of the male sperm is for t e 
specimen to be collected from the inseminated vagina or from a condom. The fault 
of the first procedure is that the volume of ejaculate cannot be accurately measured. 
The wearing of a condom in the axilla to the doctor ’s office is undesirable. 

The suggested method is to permit the condom to slide off and remain in the 
vagina after intercourse. The neck is knotted and a pad worn to prevent the speci- 
men from dropping out. In this way, the exact amount, consistency and motility 
can be measured; and the optimum temperature of the vagina will protect the sperm. 
Of course, the effect of the washed rubber on the viability cannot be avoided. 

1314 Bryant Bldg. Pollock, M.D. 

Kansas City, Mo. 

May 20, 1943. 
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Original Communications 


SUPERFICIAL NONINVASIVE INTRAEPITHELIAL 
TUMORS OF THE CERVIX 

Richard van Dyck Knight, M.D., New York, N. Y. 

(From the Department of Pathology, The Sloane Hospital for Women) 

I N REVIEWING the reports on the early diagnosis of genital car- 
cinoma, a significantly increasing number of early superficial epitheli- 
omata of the cervix is noted. 

Our interest in this problem has been stimulated recently l)y the 
occurrence, on our gynecologic service, of several early noninvasive 
epithelioraata of the cervix. With the problem of early diagnosis in 
mind, all the material on file of lesions of the cervix was carefully 
reviewed. In every instance in which the old microscopic slides re- 
vealed suspicious or interesting changes, the original blocks of tissue 
were recut. Often serial sections Avere made and in one instance the 
tissue was re-embedded in order to obtain better orientation of the 
tissue. The clinical records of these cases wei'e also carefullj’’ studied. 

From Januaiy, 1927, through April, 1943, four hundred and six 
primaiy squamous cell epitheliomata have lieen observed on the gyneco- 
logic service. Of these four hundred and six cases, seventeen Avere 
earl}", superficial lesions. In ten cases the diagnosis Avas made from 
the examination of curettings from grossly normal appearing cervices 
in individuals Avith fibromyoraata or chronic inflammatory disease of 
the adnexa. In only Iavo cases AA^ere minute gro.ss lesions of the cervix 
noted clinically and botli Avere interpreted as i)apillary erosions. In two 
instances the disease had its origin in cervical ])olyps. 


Note: The Editors accept no responsibility tor the vie'vs and .statements of 
authors as published in their ‘ ‘ Original Communications. ’ ’ 
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Case Reports 

Case 1. — XJnit No. 78502. Tliis ease is presented in considerable detail 
beeanse of its nnnsnal interest. 

The patient was first seen in October, 1927, because of irregular 
vaginal spotting. She ^vas 55 years of age. She had had a supra- 
vaginal hysterectomy in 1910. Examination revealed a large, red, 
granular cervical polyp, protruding from the external os, which bled 
easily on manipulation. This was avulsed and the base was curetted. 

Sloane Pathology No. 2457. Microscopic sections of tissue revealed 
an irregular, somewhat fragmented polypoid structure composed of 
delicate, rather edematous fibrous connective tissue. In several areas 
the surface was covered by a single layer of tall, cylindrical epithelium 
tjTDical of the cervical mucosa. These cells appeared uniform in size 
and shape. The lining epithelium dipped into the subjacent stroma at 
irregular intervals to form numerous typical compound racemose glands, 
a few of which were dilated and ej’^stie. The most strildng feature of the 
lesion, however, was the presence of broad sheets of squamous epithe- 
lium which covered man 3 " portions of the surface of the potyp. Due to 
poor orientation of the tissue and obliquitj’- of section, these bands of 
squamous cells appear in some regions to lie within the stroma. This is 
an artefact. These sheets of epithelium have no resemblance to the 
usual squamous metaplasia often seen in poljqDs. The cervical mucosa is • 
often replaced by squamous cells, but invasion of the stroma is not seen. 


Fig. 1, — (Case 1.) Low power view of cervical polyp showing, extensive squamous 

metaplasia (X5). 

These sheets of cells present a marked hypertrophy of the Malpighian 
zone. No evidence of stratification is present, the individual cells being 
piled one on another in a haphazard fashion. Acanthosis is minimal and 
everjnvhere the basement membrane is intact. The subepithelial stroma 
is quite vascular and slight to moderate infilti’ation of Ijunphocytes and 
plasma cells is noted. The basal cell laj’^er appears relatively normal 
■with the usual palisading pattern. However; the cells immediately above 
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thi s zone and extending up to the surface, present striking alterations. 
They have lost their normal orientation. They vary considerably in 
size, shape, and staining quality ; nuclear patterns ai‘e variable. Two to 
four mitoses are' seen in the high power fields. Deformedj bizarre, 
hyperchromatic nuclei, surrounded by clear spaces, are present. The 
individual cell outlines are indistinct, due to inter- and intracellular 
edema. Because of tangential section, a few round, or oval, plaques of 
these atypical squamous cells, seem to radiate around central clear spaces. 
(Figs, i and 2.) 

Because of this interesting pattern, the original paraffin blocks were 
melted and the tissue was re-embedded, in an effort to acquire a more 
accurate orientation of the tissue. This met with only partial success. 



Fig. 2. — (Case 1.) High power view of polyp showing disorderly cellular arrange- 
ment in areas of metaplasia (X150). Insert reveals superficial resemblance to Bowen’s 
disease (X300). 


The patient remained well until January 16, 1929, when she was seen 
again because of a blood stained vaginal discharge of two months’ dura- 
tion. Examination under anesthesia revealed a somewhat contracted 
vaginal vault. The cervix was difficult to visualize. The mucosa pre- 
sented a bright red, superficial, granular appearance. Bleeding occurred 
easily on manipulation. The tissues felt soft and pliable and pre.sented 
none of the characteristics of epithelioma. On January 19, 1929, a 
biopsy of the cervix was done and scrapings from the granular surface 
were taken for examination. 

Sloane Pathology No. 3192. Microscopic sections of cervical biopsy 
revealed a single ovoid plaque of dense fibrous tissue, one surface of 
which was covered liy a band of squamous epithelium presenting all the 
characteristics of a noninvasive epithelioma. The scrapings from the 
vaginal vault revealed numerous strips of squamous epithelium, all 
showing the above described patteim. 

The vaginal discharge continued. On IMarch 11, 1930, cervical slump 
was noted to he small, atrophic, freely movalfie. The canal measured 
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2 cm. Posterior to tlie cervix was a bright. red granular area which was 
divided by a ringlike contracture of vaginal mucosa. This tissue bled 
easily but did not feel thickened. Mucosa was soft and pliable. The 
tissue readily peeled off, like granulation tissue. One hundred milli- 
grams .of. radium, were left in this region, for. six hours. The lesion on 
the vaginal vault looked the same, as before, except for lateral extension. 

Sloane Pathology No. 4159 j .Mieroseopic sections of tissue revealed 
numerous broad strips of. at.ypieal squamous epithelial cells showing 
the same abnormal features described above. i . .. 

On May . 5; 1930,. patient was given .'4P0 mg. hours of radium. On 
October'S, 1930,' it was noted tliat the’patient was. asymptomatic. The 
vaginal. vault was occluded. ..On May .5, 193l,.the.^patient.had.a sudden 
giLsh of fluid from vagina. 

Examination on September 1, 1931, revealed a small opening in the 
occluded vaginal vault. On dilating this, the opening was found to lead 
to a small smooth lined cavity. No evidence of carcinoma noted. A 
biopsy w'as taken. 

Sloane Pathology No. 5475. Microscopic section revealed a small piece 
of edematous connective tissue on which was superimposed a .strip of 
squamous epithelium presenting changes from the normal as described 
above. 

December 4, 1931, asymptomatic. No bleeding or discharge. Small 
opening in vaginal vault. May 13, 1933. Recurrence of serosan- 
guineous discharge preceded by profuse vaginal bleeding. The constric- 
tion below the vault was firmer. No ulceration was seen. 

October 5, 1933, biopsy of ring and scraping from vault were taken. 
The tissue lining the pocket was soft, pliable. Seventy-five mg. -hours 
of radium given. Sloane Pathology No. 7448. Microscopic sections of 
biopsy revealed the same tjqie of squamous epithelium except that now 
slight invasion of subjacent stroma is noted. X-ray therapy was begun. 

October, 1934, a recurrence of the vaginal discharge was noted. 
January 7, 1935, condition unaltered. Patient refused more radium. 

April 11, 1935, biopsy of vault and 50 mg. of radium inserted for 49 
hours. Sloane Pathologj^ No. 9019 presents identical picture of previous 
biopsy. 

When last heard from in 1938, the mild bladder and rectal sjnnptoms, 
which Avere thought to be due to radium, were subsiding. 

Case 2.- — TJoiit No. 512001. A 65-year-old white gravida vii, whose 
menopause occurred tAvelve years previously, Avas first seen in March, 
1937, because of Amginal bleeding for three months. Examination re- 
vealed a cervical polyp. At operation March 26, 1937, this structure, the 
cerAUx and adjacent vaginal mucosa revealed a superficial, bright red 
granular, lesion Avhich Avas easily remoA'ed Avith a curette, leaAung a dull 
red moist surface. On April 13, 1937, patient receiAnd 70 mg. of radium 
for 100 hours. She Avas last seen in the foUoAA’^-up clinic November 13, 
1942, at AAdiich time patient Avas asymptomatic. The Anginal vault Avas 
contracted and the mucosa appeared normal. 

Sloane Pathology No. 11130. Microscopic sections from curettings, 
from A’^agina, cervix, cervical canal revealed a similar pattern. Many 
irregular strips and plaques of abnormal stratified squamous epithelium 
Avere present, along Avitli fragments of cervical mucosa and small frag- 
ments of fibromuscular tissue. The curettings' from fundus consisted 
only of cervical epithelium shoAving squamous metaplasia or epidermi- 
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zation. All pieces of squamous epithelium, including scattered areas of 
squamous metaplasia from the polyp, showed uniformly abnormal 
changes, resembling an epithelioma. No pearl formation is seen any- 
where. No involvement of the fibromuscular tissue was present and only 
the surface of the polyp was involved. 

Case 3.— Unit No. 700876. A 50-year-old para 'ii, gravida vii, was 
admitted because of postmenopausal vaginal' spotting of two years’ 
duration. The menopause occurred six years ago. During the past two 
months she noted frequent episodes of bright red spotting. 



Fig. 3. — (Case 3.) Low power view of cervical biopsy showing extensive metaplasia 

(X80). 



4,— (Case 3.) High power view of details of metaplastic chances (x200). 

Examination at time of curettage and biopsy of cervix on March 9, 
1943, revealed a 3 mm. area just witliin the external os of the cervLx 
which was granular, red, and presented small wiiite papules, pinpoint 
in size. This area was excised in toto. 

Sloane Pathology No, 1S976 revealed marked squamous metaplasia 
of cervix with neoplastic alterations of the epithelium tending toward 
a Bowenoid pattern. 
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One week later, another biopsy was taken and radium inserted/ The 
second biopsy failed to reveal any squamous epithelium. Apparently the 
entire lesion had been removed at tlie first operation. 

The patient was given 6,000 mg.-hours of radium. (Figs. 3, 4 and 5.) 

Case 4. — Unit No. 22980^. A 53-year-old white woman was admitted 
because of intermittent vaginal spotting and watery discharge of two 
years’ duration. j\Ienopause occurred at 48 years of age. 

On December 30, 1936, -a,: curettage was done. Inspection of the 
cervix revealed an old deep . laceration with one very small, slightly 
raised eroded area. A foul discharge was present. 

Sloane Pathology No. 10867. . Tlie eurettings from -the fundus were 
normal. Tissue removed from the cervix witli a curette revealed normal 
cervical mucosa with a dense stroma.- .In sevefai areas(the surface of the 
tissue was covered by atypical squamous epithclilun alid.in one region 
a round plaque of squamous cells Avas seen just lieneatli the surface. 
HjTperplasia of the Malpighian zone was strildng. ..-'The cells had lost 
their usual tendenej'' toAvard stratification and vai’ied(moderately in size 
and shape. Mitoses Averc frequently noted. 


Fig". 5. — (Case 3.) High power view of cervical gland entirely replaced by squamous 
epithelium showing characteristic epitheliomatous changes (X^oO). 

Patient Avas folloAved closely in the clinic Avhere she Avas treated 
vigorously Avith estrogenic substances AAmekly, and douches because of 
senile vaginitis Avhich manifested itself by foul yelloAV vaginal dis- 
charge and occasional spotting. 

She Avas last seen in May, 1931, and Avas asj’^mptomatic. Her local 
condition had improved and no abnormalities Avere found on examina- 
tion. 

Case 5.— Unit No. 408675. The patient, aged 45, Avas admitted on 
November 3, 1939, because of metrorrhagia. In 1934, she had a curet- 
tage, amputation of cervix and repair of rectocele. The curetth^s r^ 
vealed cystic glandular hyperplasia. EeAueAv of cervical tissue .showed 
a superficial noninvasive epithelioma. 

Sloane Pathology No. 8054. Microscopic sections of cervLx reveled 
moderate squamous metaplasia involving some of the glands. _T le 
surface presented an area covered by abnormal squamous epithelium, 
revealing loss of stratification, disorientation of cells, 2 to 3 mitoses 
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per high power field, and moderate hyperplasia and hjTperchromatic 
variable nuclei. 

During 1938-1939, she received stilbestrol. 

On examination on November 3, 1939, a small granular erosion of the 
cervix was noted. The cervix was biopsied. 

Sloane Pathology No. 14267. Microscopic sections of tissue revealed 
strips of normal squamous epithelium, among which were several that 
presented hyperplasia, disorderly cellular an-angement, mitoses and 
nuclei varying markedly in size, shape and staining reaction. 

On December 8, 1939, patient was rea:dmitted ' and another biopsy 
was taken which showed only normal epithelium. 

Patient was seen once in 1940, at which time she was asjTnptomatic 
and her physical findings locally were negative. 

The ' entire lesion was apparently removed at the biopsy done on 
November 3, 1939. 

Case 6. — TJoiit No. 280378. A 40-year-old colored woman, para v, ' 
gravida viii, was admitted on July 8, 1942, because of vaginal bleeding.* 
On April 24, 1942, she had a curettage for incomplete abortion. Since; 
then she has been spotting and lier last period was quite profuse. 

On July 10, 1942, a curettage was done. The cervix appeared eroded 
and a small 8 mm. fragment of tissue was removed. Sloane Pathology 
No. 18123. Microscopic sections of tissue revealed a small plaque of 
closely packed atjTpieal squamous epithelial cells showing many mitoses. 

On July 29, 1942, another biopsy was taken and 7,000 mg.-hours of 
radium given. Sloane Pathology No. 18188. klicroscopic sections re- 
vealed no evidence of carcinoma in this second piece of cervical tissue. 
Apparently all disease had been removed. 

March 19, 1943, no recurrence. No symptoms. 

Case 7. — Unit No. 252697. A 28-yeai’-old para i, gravida iii was ad- 
mitted on November 28, 1939, because of abdominal pain, menorrhagia 
and metrorrhagia. She had a diagnostic curettage in 1931 for metror- 
rhagia. A normal endometrium was found. 

A dilatation and curettage, and supravaginal hysterectomy were per- 
formed. 

Sloane Pathology’- No. 14335. Among the curettings of normal endo- 
metrium were found several strips of stratified squamous epithelium re- 
yealing. hyperplasia, loss of orientation of the individual cells, variation 
in. size,. shape and staining quality of the cells and their nuclei. 

, On January 10, 1940, a curettage and conization of the cervix wa.s 
performed. Sloane Pathology No. 14472. Microscopic sections revealed 
abnormal squamous epithelium shoiving above-mentioned changes. fSce 
Pig. .6.) ■ 

On February 7, 1940, patient was readmitted and given 2,700 mg.- 
hours of radium. 

She was last seen on Januai-y 31, 1941, when she was asymptomatic 
and physical findings were negative. 

• ' Cash 8.^ — Unit No. 367298. A 37-year-old colored para iii, gravida iii 
was admitted on January 21, 1933, because of abdominal pain of one 
year’s duration and metrorrhagia for eight months. Exainination re- 
vealed a badly lacerated and eroded cervix and a multinodular uterus 
the size of a three months’ pregnancy. 

xi curettage, supravaginal hysterectomy, left salpingo-oophorcctomv 
and right salpingectomy were performed. 
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Sloane Pathology No. 6786. Among the curettings were numerous 
broad strips of undifferentiated, atypical squamous epithelium. A few 
fragments of cervical glands were present showing metaplasia by a 
similar type of squamous epithelium. 

Three weeks later the patient was given 5,000 mg.-liours of radium. 

During 1934, 1935 and 1936, she received considerable x-ray therapy. 
Repeated follow-up examinations revealed a slowly progressive indura- 
tion of the pelvis. She died in December, 1936. 

Case 9. Unit No. 691020. A 37-3’’ear-old white para vi, gravida vi 
was first seen in 1929 because of metrorrhagia for three months. 

Examination revealed a firm, clean cervix and a slightly asjmi- 
metrically enlarged, firm uterus. 

A curettage, supravaginal hysterectomy and perineorrhaphy were per- 
formed. 





Fig. 6. — (Case 7.) Low power view of lesion showing epidermidization and superficial 

epithelioma (X150). 


Sloane Pathology No. 3621. Microscopic sections of curettings re- 
vealed large pieces of fibromuseular tissue, scattered throughout which 
were round and oval strips of atypical squamous epithelium which had 
almost entirely replaced all the cervical glands. Portions of the surface 
of the tissue were covered by a similar atypical epithelium. 

Three weeks later she was given 2,400 mg. -hours of radium and this 
was followed up by. deep x~ray therapy. She was seen last in 1942, at 
which time she was well and free of recurrence or metastases. 

Case 10. — Unit No. 601602. A 45-3'ear-old white para o, gravida i, 
was first seen in March 1941, because of menorrhagia and intermenstrual 
spotting of six months’ duration. 

On March 7th a curettage, biopsy of cervix and supravaginal 
hj’-sterectomy were performed. The cervix was found to be_ deeply 
lacerated and eroded. The uterus was multinodular and the size of a 
three and one-half montlis’ pregnancy. 
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Sloane Patliology No. 16110. Microscopic sections of cervical biopsy- 
revealed marked squamous metaplasia of the cervix, sho-\ving many 
atypical features and very superficial invasion of stroma. 

On March 20th, the patient -was given 4,000 mg.-hours o.f radium. 
Subsequently she has had considerable radiation therapy. 

Wlien seen in March, 1943, she was well -without evidence of recur- 
rence. 

Case 11.— Unit No. 308859. The patient, a 49-year-old colored para ii, 
gravida ii, was first seen in December, 1940, because of backache and 
menorrhagia for six months. Examination revealed a normal appearing 
but lacerated cervix. The uterus was irregularly enlarged. 

A curettage, supravaginal hysterectomy and bilateral salpingo- 
oophorectomy were performed. 

Sloane Pathology No. 15784. Sections of curettings revealed typical 
squamous metaplasia of the cervix with definite epitheliomatous altera- 
tions both in cell pattern and the individual cells. 

Six weeks later the patient was i-eadmitted. The cervix appeared 
normal. A biopsy was taken and 4,000 mg.-hours of radium were given. 

Sloane Pathology No. 16003 revealed a typical squamous cell epithe- 
lioma involving the cervical glands and resembling the previous euret- 
tings. 

Subsequently this patient has received considerable deep x-ray ther- 
apy. 

She was last seen in January, 1943, feeling well and free of local re- 
currences. 

Case 12. — Unit No. 621585. The patient, a 42-year-old white para o, 
gravida ii was admitted for operation because of menorrhagia. Exam- 
ination revealed a multinodular fibroid uterus the size of a four months’ 
pregnancy. Grossly, the cervix appeared normal. 

On September 10, 1940, a curettage, amputation of the cervix, supra- 
vaginal hysterectomy and left salpingo-oophorectomy were performed. 

Sloane Pathology No. 15459. Among the curettings were numerous 
large strips of very atypical squamous epithelium. Sections of the 
cervix revealed extensive squamous metaplasia showing epitheliomatous 
changes. 

One week later, the patient was given 5,000 mg.-hours of radium. 
To date she has remained well and is free of local recurrence or distant 
metastases. 

Case 13. — Unit No. 371492. A 33-year-old colored para o, gravida o 
was first seen in April 1933, because of a lump in her abdomen, menor- 
rhagia and dysmenorrhea, for one year. Examination revealed a large 
multinodular uterus the size of a four and one-half months’ pregnancy. 
The cervix appeared normal. 

On April 14, 1933, a curettage, supravaginal hysterectomy, excision of 
vaginal cyst' were performed. 

Sloane Pathology No. 6990. Among curettings were noted several 
strips of atypical squamous epithelium. 

On May 2, 1933, a biopsy of the cervix was performed. Examination 
revealed a typical squamous cell carcinoma in areas of metaplasia. 

On May 3, 1933, the patient received 5,000 mg.-hours of radium. 
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Following radiation therapy she developed a pelvic cellulitis and 
vesicovaginal fistula. This was repaired. 

She was followed closely and, in all, three unsuccessful attempts to 
close the fistula were undertaken. 

No evidence of local recurrence of the carcinoma was noted. 

In September, 1942, the patient died at Harlem Hospital of “intes- 
tinal obstruction.” 

Case 14. — Unit No. 664265. A 46-year-old white woman, para o, 
gra^dda ii, was admitted for menorrhagia of two years’ duration. 

On January 5, 1942, a curettage and excision of the cervix were per- 
formed. 

Surgical Pathology No. 80798 revealed an abundant secretory endo- 
metrium. Among curettings were noted several large plaques of atypical 
squamous epithelium showing hyperplasia, hypertrophy, loss of orienta- 
tion and stratification. Two to four mitoses were seen, per high power 
field. Variation in size, sliape and staining quality of the cells and 
nuclei was frequentlj^ seen. The tissue from the cervix revealed a small 
plaque of intact surface epithelium showing the same changes without 
any tendency toward invasion. This was considered by Dr. A. P. Stout 
to be a Bowenoid tjqpe of superficial epithelioma. 



Pig, 7. — (Case 15.) Low power view of cervix. At left is seen the normal epithelium 
of the portio. The cervical canal is entirely lined by squamous epithelium. In tne 
middle of the picture the epithelium alters abruptly and becomes transformed mio 
a superficial epithelioma seen on the right (XTO). 

On April 8, 1942, a biopsy ivas taken and 5,000 mg.-hours of radium 
given. 

Sloane Pathology No. 17746 revealed surface epithelium of portio 
vaginalis shoiving above described changes. 

January 14, 1943 follow-up. Occluded vault of vagina. No stmip- 
toms. No evidence of recurrence. 

Case 15.— Unit No. 702514. A 38-year-old colored para i, gravi'da in 
was first seen in April, 1943, because of enlarging abdominal mass of two 
and one-half years’ duration. For the last year, there were periods o 
profuse bleeding every 2 to 4 weeks. Examination revealed a gross y 
normal cervix and a multinodular uterus the size of a three and one-halt 
to four months’ pregnancy. 
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On April 6, 1943, a complete hysterectomy and bilateral salpingo- 
oophorectomy were performed. 

Sloane Pathology No. 19070. The uterus, tubes and ovaries were not 
remarkable. Grossly the cervix appeared normal. However, on exami- 
nation of the microscopic sections the normal squamous epithelium of the 
portio vaginalis was found to extend up into the cervical canal for its 
entire length, replacing the columnar epithelium entirely. A distinct 
change in the epithelium had occurred. The notable changes included 
loss of stratification and orientation of the cells, with, variation in cell 
and nuclear size, shape and staining qualities. Narrow tongues of 
epithelium dip deeply into the stroma. In one area, abnormal squamous 
cells lie free, close to the surface. Early pearl formation is seen in one 
area. Serial sections of the entire cervix revealed the same lesion 
throughout the tissues, with practically no invasion. 

The patient will be given deep x-ray therapy. (Pigs. 7 and 8.) 



Fig. 8. — (Case 15.) High power view of portion of tongue of atypical squamous 
epithelium seen in Fig. 8 at right, dipping deeply into the stroma (X300). 


Case 16. — Vnit No. 705653. A 45-year-old white nullipara was first 
seen in April, 1943, because of menorrhagia and slight metrorrhagia. 
Examination revealed no abnormalities. 

A curettage was performed. The curettings from the cervix were 
unusually abundant. For this reason 50 mg. of radium was inserted. 

_ Sloane Pathology No. 19047. Cervical curettings revealed abundant 
tissue composed of cervical glands showing marked metaplasia. In 
several discrete isolated areas atypical squamous epithelium lay in be- 
tween the glands in the stroma, and early pearl formation was seen. 
Squamous metaplasia, of an atypical type, was prominent. The endo- 
metrium was hyperplastic and showed some cystic changes. 

The patient received 6,000 mg.-hours of radium. 

Case 17. — Unit No. 707686. A 43-year-old colored para ii, gravida iii 
was first seen in March, 1943, because of enlarging abdominal mass for 
two years. Except for one recent episode of menorrhagia, she has had no 
abnormal bleeding. Examination revealed a lacerated infected cervix 
and a large multinodular uterus the size of a five months’ pregnancy. 
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_ On Mai’cli 30, 1943, a curettage, complete abdominal hysterectomy and 
bilateral salpingo-oophorectomy were performed. 

Sloane Pathology No. 19042. The enrettings -were abundant. -On 
microscopic examination tlie tissue was seen to be .composed alniost en- 
tirely of cervical glands, revealing .striking squariious metaplasia which 
appeared frequency very atypical, with many almormal cells and early 
pearl formations. Tlie cervical glands were rather- hyperplastic. • Serial 
sections of the e 9 rvix revealed that almost all .the mucosa.’ had, been re- 
moved with the cprelte. Only iii pne or two aicas Ayere there noted, on 
the surface, small nests of squamous epithelium. . The lining epithelium 
of the portio was normal. ,About midway np the; cervical^ canal, was 
found a.sing'lq localized - patch. -of atypical epi,the|ium dipping _ deeply 
into the stroma. Nearby, Avere several, small nests of -atypical squamous 
epithelium lying in the conneplive -tissue styoma., .The histopathology 
of this case .bears a iqarked rc.sGmblauce, to. Case 15. | 

The patient' will receive deep x-'ray therapy. ' ‘ " ' '' 

Discussion 

Of the seventeen eases of early superficial epitheliomas of the cervix, 
the average age incidence Avas 44.1 years. Symptoms coA'ered a span 
of three months to tAvo and one-half years, the aA'erage duration being 
14.2 months. The presenting symptom in this group AA^as variable. In 
many cases, there Avere absolutely no .symptoms Avhich might arouse sus- 
picion of an epithelioma. Eleven of these cases had irregular intermen- 
strual bleeding. The remaining six patients’ complaints included pro- 
fuse menstrual bleeding, abdominal mass, and dysmenorrhea:' The 
presence of a carcinoma Avas completely unsuspected in eleA^en' cases. 

Additional pathology included tAvo cases Avith polyps, and nine AAdth 
fibroids. Both of these conditions are capable of producing abnormal 
Amginal bleeding. 

Case 1 of this Group is of especial interest because of the prolonged 
course and superficial inAmlvement. The occurrence of malignant change 
in cervical polyps is unusual. The rarity of this lesion is attested to bj" 
the sporadic case reports of such transformations. The nature of the 
original lesion in this case Avas OA^erlooked. A tAVO-year latent period 
ensued Avithout symptoms. A correct diagnosis Avas finally arrived 
at, onlj’^ after repeated biopsies had been taken. Throughout the course 
the lesion remained superficial and spread laterally. In reAueAving the 
material on this case, it AAms suspected that the lesion might be BoAA^en’s 
disease. HoAA'eA’^er, on careful study and serial sectioning, the resem- 
blance to BoAA'en’s disease Avas foiind to be superficial. The response 
of a lesion of this type to inadequate doses of radium is Avell illustrated 
by the clinical course. 

Case 2 resembles the first case in many respects. The lesion ap- 
parently began in a polyp and spread laterally. This patient receiA'^ed 
7,000 mg. -hours of radium and has been free of .symptoms and recur- 
rence noAV for six years. 
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Cases ’4 'and 5 received no 'therapy othw' than biopsy. The lesions 
were sttiall but definite. • Erobably' the entire lesion was removed in 
both instances. / Both of, these patient's were followed for five years but 
have been lost subsequently.’ ' 

Case 6 is" of ijitei’est iriasiniich as the patient probably had this eaidy 
epithelioma at the time of her; spontaneous abortion. Danforth® has 
reviewed the subject of pregnancy complicated by cervical carcinoma and 
points out that not .infrequently spontaneous abortion occurs. 

Cases. 7 through . 13 . incliisive had a supravaginal hysterectomy and 
Gases 15. and ■■17 -had a complete- hysterectomy. Only three of these 
patients complained of interpienstrual bleeding. All had fibroids. In 
the three. cases ivliere-the cervices were notably diseased, two complete 
hysterectomies, a , cervical amputation, and supravaginal hysterectomy 
were done. Clinically, carcinoma was unsuspected in these cases. For- 
tunately, in each , instance, a preliminary, curettage of the cervix as well 
as of the endometrial cavity were performed. Again, grossly there was 
nothing suspicioup about the curettings. Had a supravaginal hysterec- 
tomy been .performed ■syithout a curettage, these . patients would have 
returned subsequently and been classified as carcinomas of the cervical 
stump. . , ' 

All these .patients received radium in doses varying from 2,400 mg.- 
hours to. 7,000 mg.-hours. This was followed by, deep x-ray .therapy. 
Case 8’ lived only three years, dying of massive extension throughout 
the pelvis. Case.’ 13^ lived for nine years. She had had considerable deep 
x-ray therapy and a persistent vesicovaginal fistula, probably from a 
radium. burn. Clinicallj’’, there was never, evidence of recurrence. She 
was taken to Harlem Hospital where a diagnosis of intestinal obstruction 
was made. .Operation was refused. 

Although, many of the cases are rather recent, it appears from the 
follow-up of the earlier cases that these superficial epithelioipas develop 
slowly and are relatively benign, as compared with the more obvious 
larger lesions involving the portio vaginalis. The site of all of these 
lesions was just 'at or within the internal os. In Cases 15 arid 17, the 
lesions were well up in the cervical canal. The presence of squamous 
epithelium in cervical tissue is not uncommon in chronic cervicitis and 
polyps of long standing. 

This' question of squamous metaplasia or epidermidization of the 
cervical' mucosa is of considerable interest. Eobert Meyer’s original 
work on congenital erosions of the cervix and the ’ embryology of the 
cervix and vagina,®-® has thrown considerable light on the subject and 
has aided pathologists in explaining the presence of 'squamous epithe- 
lium in cervical glands. Meyer has demonstrated small nests of 
squamous epithelial cells from the basal zone lying just beneath the 
cylindrical cervical epithelium in both adults and young children. He 
has demonstrated the fact that during the tliird and fourth months of 
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fetal life, the cervix presents squamous epithelium throughout at least 
two-thirds of its length. It is not until the sixth month of fetal life 
that the columnar epithelium replaces the squamous cells. A reversal of 
this interplay of epithelial cells occurs again in infancy and childhood, 
and it is not until puberty tliat the cervix is finally covered throughout 
by eblumnar epithelium. During these c^mlic alterations, small nests of 
squamous cells from the basal layer might well become trapped and lie 
dormant for variable periods of time until trauma, infection, or some 
other stimulus resulted in active growth. Meyer believes that all types 
and degrees of squamous metaplasia can be explained, on this basis. 
Many authors have considered squamous metaplasia as a stage in the^ 
process of healing of cervical erosions.’’ However, only a small 
percentage of cervical erosions reveal metaplasia. Another possibility 
in the etiology of squamous metaplasia, is the upward extension of 
strands of squamous epithelium from the portio folloAving trauma. 
Evidence for this mode of development has not been well substantiated. 
A third possibility is the direct transformation of columnar epithelium 
to squamous epithelium. This pi’ocess has been noted in advanced 
chronic infiammatory proce.sses elsewhere in the body. The evidence 
to date seems to favor the first and tliird of the theories. Ribbert,® 
in discussing epidermidization of the cervix, favored this process as 
the origin of the majority of squamous epitheliomas of the cervix. 'With- 
in recent years, tliis process has been considered benign. In the majority 
of cervices showing squamous metaplasia, there is little to suggest car- 
cinoma, when one notes the orderly cellular arrangement and uniformity 
of the cells. Undoubtedly the increased interest in the early diagnosis 
of cervical carcinoma has led to more thorough care in handling chron- 
ically infected and lacerated cervices presenting this metaplastie change. 
This, in turn, has resulted in the eradication of a pathologic process 
which has the potentialities of carcinogenesis. 

Among 459 polyps from the Sloane gynecological service, fifty-three 
showed evidence of metaplasia. Of these, only two were malignant. 
Since 1927, the diagnosis of squamous metaplasia of cervical tissue 
has been made 232 times. In none of these lesions, except those cases 
herein reported, was there any evidence of carcinoma. Thirteen of our 
cases of early, superficial epitheliomata are in areas of squamous meta- 
plasia. The evidence substantiates Wollner’s® belief that this process 
is not as benign a lesion as it has seemed to many investigators m 
recent years. 

In none of the cases reported in this paper was there found any deep 
invasion. It is impossible to predict liow long a latent period of intra- 
epithelial development and superficial surface spread will last, and 
when rapid growtli and invasion will become manifest. Only one of 
our cases (Case 8) died of extension of the disease. The original tissue 
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showed malignant metaplasia in practically all of the cervical glands. 
Her sjTnptoms had been present for one year. 

It should be emphasized that the quantity of material removed from 
the cervical canal by curettage in chronically infected cervices, w'hich 
present epidermidization, is rather more abundant than one would ex- 
pect. Curettings from normal or only mildly infected cervices generally 
are scanty or absent, consisting of shreds of normal squamous epithe- 
lium or scraps of fragmented cervical epithelium and glands. It is 
possible that, with a thorough curettage, the entire hyperplastic and 
metaplastic cervical epithelium may be removed. Perhaps such therapy 
results in the removal of tissue which, if left in situ for a sufficiently 
long time, might develop into the typical epithelioma by stages of pro- 
gressive metaplasia. We have recently observed one patient who had a 
curettage, supravaginal hysterectomy and bilateral salpingo-oophoree- 
tomy. The curettings consisted entirely of hyperplastic and metaplastic 
cervical glands which showed no epitheliomatous alterations. Six weeks 
after her operation, the cervical canal measured 2.5 cm. in length, and a 
curettage produced no tissue whatsoever. Had she not had a thorough 
curettage at her first operation, it is concmvable that in the future she 
might return with a cervical stump epithelioma. The appearance of the 
curettings in Cases 15 and 17, suggest that more than one area of meta- 
plasia may develop into epitheliomata forming small, isolated, discrete 
lesions or multicentric foci of supeificial cancer. When these lesions 
begin to develop rapidly, after a latent period of 18 to 24 months or' 
longer, they may account for some of the more virulent, rapidly pro- 
gressing epitheliomata of the cervix which do not seem to respond to 
radium. (See Case 8.) 

Schiller,^ in his paper describing the iodine test, points out the latent 
period in the rate of growth of cervical epitheliomata. The early stage 
may last for long periods of time and then rapid development ensue. 
Squamous metaplasia may be the earliest phase of this process. Both 
SchiUer and Schmitz, in discussing the former’s paper,* emphasize the 
distinct cytologic alterations that occur in an epithelioma before in- 
vasiveness develops. The latent period before invasiveness becomes 
manifest undoubtedly varies from patient to patient, depending possibly 
on local tissue resistance and other unloioivn factors. 

As far as prevention and therapy are concerned, there is no doubt 
that when removal of a uterus is indicated, the complete hysterectomy, 
either by the vaginal route or from above, is the operation of choice, 
especially in the presence of a diseased cervix. Probably many of the 
stump epitheliomata reported were present at the time of supra- 
vaginal hysterectomy. When the diagnosis is made from biopsies, 
polyps, curettings or trachelorrhaphy tissue, the conventional use of 
radium and deep x-ray would seem to be the method of choice. Among 
538 cervical epitheliomata on file in this Hospital, 38 or 7.1 per cent were 
stump' carcinomata. Of these, three of the patients had supravaginal 
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hysterectomies here. Thirty-four per cent of tliese cases appeared with- 
in two 3 ’'ears following hysterectomy. The cases which were discovered 
immediately are reported here. 

Superficial noninvasive epitheliomata of the type characterized by 
this group of cases, present occasionally a superficial resemblance to 
Bowen’s disease. On several occasions the term Bowenoid epithelioma 
has been used. However, on careful study of the microscopic sections 
many differences are found. The hyper- and parakeratosis is lacking. 
Although the Malpighian zone is hypertrophied, acanthosis is not usually 
present. Both lesions present a disorderly cellular pattern, but this 
group of cases does not sliow the characteristic nuclear clumping and 
numerous corps rondes found in Bowen’s disease. These lesions, over 
a period of time, show invasiveness, as evidenced by violation of the 
basement membrane. In Bowen’s disease this has not been described, 
even though the disease has been present for many montbs or yeara, un- 
less a definite transformation into a typical squamous cell epithelioma 
has occurred. 

It is evident that the cervix cannot be regarded as free of disease no 
matter how clean and apparently healtb.y it api^ears. Many^ of these 
lesions occurred within the ceiwical canal, completely out of' sight in 
regions not accessible to the iodine test or the colposcope. 

Thi$ study has emphasized again the importance of careful microscopic 
examination of all tissues remoYed at curettage or biopsy. The im- 
■portance of curetting separately the cervix and uterine cavity,. and the 
segregation of these curettings for embedding and cutting,- as'has been 
often mentioned by Hyman and Corseaden, should be noted. No less 
important is the correct orientation of the 1 issue bef oi-e fixation, and the 
frequent need for recutting blocks in order to visualize tissues at deeper 
levels. • ' : ' 

Summary 

Seventeen cases of superficial epitheliomata of the cervix have been 
reported. 

Conclusions 

1. Early superficial noninvasive epitheliomata of the cervix occur 
more frequently than supposed. 

2. These lesions not infrequently have arisen in tissue which has 

undergone squamous metaplasia. . 

3. These lesions tend to develop slowly over a relatively long period 
of time and seem less malignant than the more obvious epitheliomata. 

4. These lesions should be treated as vigorously as the more obvious 
epitheliomata whether by radiation or surgery, or a combination of the 
two. 

Grateful acknowledgment is made to Dr. Benjamin P. Watson, and Dr. Arthur 
Purdy Stout, for their helpful advice in the preparation of this paper. 

Acknowledgment is also made to Dr. Harheck Halsted, and Dr. James Corseaden, 
for permission to use cases from their private tiles. 
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litter successfully as to uiaiutaiu the maternal organism. Because the 
high mortality of nursing rats was considerably reduced by feeding 
the vitamin B complex to the young, Sure’" concluded that the transfer 
of these vitamins into the milk is rather inefficient. In earlier studies 
he had shown that thiamine is the most important of the B-vitamins 
studied for the promotion of successful lactation, due to its capacity 
to stimulate appetite and copious milk flow. Shin’®"’® studied the 
transfer of thiamine from the maternal tissues to the fetus and to the 
mammary glands of rabbits, rats and mice. A dietary partially de- 
ficient in thiamine caused the eslrus cycle to become erratic or dis- 
appear. If conception occurred, abortion was likely. If the young 
were born alive, they showed symptoms of thiamine deficiency. It is 
not appropriate to review here all the literature based on animal ex- 
periments with thiamine during pregnancy. The evidence clearly in- 
dicates that pregnane3’’ increa.ses the thiamine needs and that rats maj^ 
require perhaps five times as much thiamine for successful pregnancy 
and lactation as for growth.’®'”’ 

Strauss and McDonald’® reported that pregnancy unmasks latent 
beriberi in women and that the pol.yneuritis of pregnancy is probably 
a dietary disorder. Sul)jects with pregnancy eclampsia generally ex- 
hibit thiamine deficiency^® which is accompanied by subnormal levels 
of thiamine in the placental tissues. Beginning with the fourth month 
of pregnancy Hildebrandt and Otto^’ injected large doses of thiamine 
intravenously and were not able to measure significant amounts of 
thiamine in the urine of women until after the child had been born, 
indicative of rather severe thiamine inadequacy. A similar result is 
reported by Neuweiler®^ who reported the retention of large propor- 
tions of parenteral doses of thiamine, especially when the subjects 
manifested “toxemia,” again indicating thiamine insufficiency. Also, 
it has been shown®® that 12 per cent of the pregnant Avomen studied 
shoAved electrocardiogram eAudences of thiamine deficiencJ^ These 
citations from the clinical literature serve to shoAV that CAddence is 
sloAvly accumulating Avhich indicates that the thiamine requirements of 
Avomen in pregnancy are rather high. 

Toverud® obseiwed that 46 per cent of the 114 pregnant Avomen 
studied normally excreted no thiamine in a 24-hour urine sample. In 
eight of ten subjects gwen a test dose of 5 mg. no thiamine Avas de- 
tected in the urine bj'^ thiochrome assaj’. When four AVomen Avere giA^en 
1 to 3 mg. dailj'- for 5 to 17 days, no significant excretion Avas noted 
and it Avas necessary to gwe 4 to 5 mg. dailj'- to produce as high an 
excretion as Avas measured in a nonpregnant control group. It Avas 
concluded that pregnancj'^ had increased the thiamine requirements 
four- to fiA'efold. Similar te.sts on AA'omen Avho liad been lactating tAA’o 
to four months, resulted in a higher excretion of lest dosages of 5 mg. 
which Avas interpreted to indicate that the lactation requirements for 
thiamine are only slightly higher than those of nonpregnancy. 

Methods for Measuring Thiamine Status 

The literature discloses that the thiamine .status may be measured 
by estimating the thiamine, pyrimidine or pyruvic acid content of the 
flood or urine, either Avith or Avithout the admini.stratioix of small or 
large test dosages of thiamine, given parenterally or by mouth, and 
that these compounds may be measured by colorimetric' fluoriinetric 
biologic or microfermentation procedures. When tliis research Avas 
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initiated (1940), a thorough study was made of these vaiaous possibil- 
ities and as a result a technique was evolved Avhich, in our hands, 
produced reliable data. In this research the quantity of thiamine 
needed to produce the same excretion status on suceessh^e lunar months 
during late pregnancy and early puerperium Avas measured. 



Fig. 1. — Excretion of test doses of thiamine expressed in terms of thiamine and of 
thiamine plus pyrimidine. Pyrimidine excretion parallels thiamine excretion. ■ 

Experimental Procedure 

Injection Series. — The subject is given a supper Ioav in thiamine con- 
tent at 5 p.M. At 8 p.M. she voids her urine, then collects all urine 
passed up to 7 a.m. on the foUoAving morning. Collections are made 
into tAvo-liter bottles containing 10 c.c. of 10 per cent sulfuric acid, 
to hold the acidity of the urine beloAV pH 4 and preserve the thiamine 
content for at least 48 hours. At 7 a.m. the pooled urine sample is 
taken to the laboratory and refrigerated (5° 0. or less), then analyzea 
by the modified mierofermentation procedure’^* to determine the thi- 
amine and pyrimidine excretion during a basal eleven-hour period. 
It has been determined that the basal excretion is approximately the 
same from day to day when a subject is liAuiig on an institution dietary. 

Having established the basal excretion, the same procedure is re- 
peated on the following night. This time, hoAveyer, the subject is 
given an intramuscular injection of thiamine solution.^ On suecessiAm 
nights these injections are progressively increased imtil urine analysis 
shoAvs that the “excretion peak” has been passed, the excretion peak 
being the point at Avhieh the highest proportion of the administered 
thiamine is excreted (Pig. !)• At the end of each succeeding lunar 
month the basal excretion and excretion peak of the subject are again 
determined. The dosage is increased each month according to the 
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following schedule which was worked out on a preliminary group of 
twenty subjects; 


TjUNAK month 

OF PREGNANCY 

MG. THIAMINE TO BE INJECTED ON SUCCESSIVE DAYS 

1ST DAY 

2nd DAY 

3rd day 

4th day 

5th day 

6th day 

7 

0 

.25 

.50 

.75 

1.00 

1.25 

8 

0 

.25 

.50 

.75 

1.00 

1.25 

9 

0 

.50 

.75 

1.00 

1.25 

1.75 

10 

0 

.75 

1.25 

1.75 

2.50 

5.00 

PUEKPERIUM 

0 

.75 

1.25 

2.50 

3.00 

5.00 


Najjar and Holt^® have shown that the major part of an intravenous 
injection of 1 mg. of thiamine is excreted within two hours, and that 
after four hours the excretion is nearly completed. McAlpine and 
Hills^® found that when 1 mg. of thiamine was fed, the excretion was 
nearly completed in three hours. Melniek and Field®” have also ob- 
served a prompt excretion of test doses. 

Ingestion Series . — The technique for ingestion studies is identical 
Avith that of the injection series, except that the thiamine is fed, pref- 
erably in tablet form. The dosages are increased on suecesshm months 
and on successive days of each test period as f oIIoavs : 


LUNAR MONTH 

OP PREGNANCY 


JIG. THIAMINE TO BE FED ON SUCCESSIVE DAYS 


1ST DAY 

2nd day 

3rd day 

4th day 

5th day 

6th day 

7 

0 

0.5 

1.0 

1.5 

2.0 

2.5 

8 

0 

0.5 

1.0 

1.5 

2.0 

2.5 

9 

0 

1.0 

1.5 

2.0 

2.5 

3.5 

10 

0 

1.5 

2.5 

3.5 

5.0 

7.0 

PUERPERItJM 

0 

1.5 

2.5 

5.0 

7.0 

10.0 


Details on This Study 

In the present study the thiamine’* used in the injection series was 
dissolved in physiological saline in concentrations of 1 or 10 mg. per 
c.c. The thiamine used in the feeding tests Avas fed in 1 grain tablets 
containing 1 or 5 mg. each. The potencies of these preparations were 
confirmed by the thioehrome method.®® 

All of the fifty subjects _ used in this study Avere patients at the 
h lorence Crittenton Home in Boston AA'hieh receiA'^es primiparous un- 
married Avomen during the seA^enth lunar month of pregnancy or later. 
These subjects ranged in age from 14 to 22 years, but the majority 
Avere 18 years old. Women A\dth disorders Avhich might interfere Avith 
the absorption or metabolism of thiamine Avere excluded. Unfortu- 
nately, it Avas not possible to study these patients beyond the first 
puerperal month for they AA^ere discharged from the home and could 
not be further subjected to the strict control necessary for this type 
* Avas not possible to study these subjects previous 

to admission, it Avas necessary that others be used as controls. Since 
the data sIioav that the early pregnancy requirement is similar to that 
ot nonpregnaney,_ our inabUity to study each subject during the entire 
gestation period is of no consequence. 

The thiamine content of the food upon AAdiich the subjects subsisted 
cluimg tlm inA’estigation Avas determined each day by fluorinietric 
— Food samples Avere collected by instructing the subject to 

Hoffmann-Ua Rocho. Inc., in sup- 
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Table II. Quantities of Thiamine by Mouth and by iNTiUMUSCULAn Injection, 
Required to Produce the Excretion Peak in Subjects During Advancing 
Pregnancy, and in Nonfregnant Controls. Lactation Performance 
Was Graded “Good” When Infant Was Entirely Breast-Fed Un- 
til Discharge, “Fair” Ip Partially Breast-Fed Until Dis- 
charge, AND “Poor” When Taken Off Breast Early in 

PUERPEIHUM 


SUB- 

JECT 

NONPREG- 

NANCY 

sub- 

ject 

LUNAR JIONTH 
S 9 

OF PREGNANCY 

10 PUER. 

LACTATION 

PERFORM- 

ANCE 

I. Feeding Series 

F. P. 

0.25 mg. 

It.L. 


2.5 mg. 

2.5 mg. 

5.0 mg. 

Good 

M. N. 

.50 

M. B. 


2.5 

3.5 

' 2.5 

Poor 

P. G. 

.50 

B. C. 


1.5 


3,5 

Poor 

E. W. 

.50 

P. E. 



3.5 

5.0 

Poor 



P. M. 



1.5 

1.5 

Poor 



M. L. 


1.5 

2.5 

2.5 

Good 



G. F. 

2.5 ing. 

2.5 

5.0 

4.0 

Fair 



E.M. 

1,0 

1.5 

2.5 

2.5 

Poor 


II. Injection Series 




L. K. 

1.00 

1.00 

1.00 

2.50 

Good 



L. S. 

.75 

1.00 

1.00 

1.75 

Good 



D. G. 


.25 

.50 

,75 

Fair 

H. S. 

.20 

P. L. 

.25 

.50 

.75 

1.75 

Poor 



W. H. 


.75 

].2o 

1.75 

Good 



M. H. 


1.25 


1.75 

Good 



M, C. 


.50 

.75 

.75 

Fair 



M. W. 



.50 

.75 

Poor 



Fig. 2.— Data from Table II plotted with respect to parturitipn ^ate amd thiamine 
in food. Feeding series represent sum of food thiamine and thiamine f ® 

ment while injection series represent calculated injection equivalent of food thiamine 
plus thiamine injected intramusculariy. 





LOCKHART, ET AL. ; PREGXAXCY AND THIAMINE STATUS 363 

place oil an extra plate, amounts of the food equivalent to that which 
she served herself at each meal. At the end of the meal this food 
(including milk and all thiamine-containing liquids) was placed in a 
collection bottle which was refrigerated until analyzed. The thiamine 
content of the daily dietaries varied between 0.24 mg. and 1.61 mg., 
and averaged 1.05 rag. and usually I'an within 25 per cent of this 
average. 

Discussion 

The amounts of supplementary thiamine required to produce an ex- 
cretion peak in nonpregnant subjects and at various stages of preg- 
nancy are presented in Table II. Approximately one-third as much 
thiamine was required by intramuscular injection as by mouth to reach 
this peak in nonpregnant subjects, indicating that thiamine may be 
one-half as effective by mouth as by injection. 

These data are presented in a more useful form in Fig. 2, by inclu- 
sion of the food thiamine. Tn the fed series, the sum of the food thi- 
amine and the supplement represent the total thiamine which produced 
the excretion peak, and this sum has been plotted. However, in the injec- 
tion series, thiamine was taken both orally and intravenously, and it 
has been shown above that thiamine is not equally effective by these 
routes. So that the rnsults of this series might be evaluated, the amount 
of thiamine injected was added to one-third of that ingested by each 
.subject, and the total daily thiamine intake is thus expressed in Fig. 
2, as though all thiamine had been injected. It is evident in Table II, 
and Fig. 2, that the amount of thiamine necessary for the production 
of the excretion peak increased throughout the pregnancy period. In 
comparison with the nonpregnant control group, the relative increase 
was essentially the same in the injection series as in the fed series 
(Table III). Since the same results Avere obtained Avhen thiamine Avas 
administered by tAvo different I’outes, the above observation is signifi- 
cant and is a measure of a real increase in physiologic requirements. 
It is not, for instance, the result of an impairment of intestinal absoi-p- 
tion resulting from the pregnancy state. Thus it appears that a Avoman 
in the tenth lunar month of pregnancy requires three times as much 
thiamine as in nonpregnancy to reach her excretion, peak. 

Table III. Thiamine Kequiked ba' Intramuscular and Oral Routes to Produce 
Excretion Peaks in Pregnant and Nonpkegnant AVoaien. Ratio of 
Thiamine Required to Produce Excretion Peaks in Pregnancy, 

TO That Required in Nonpuegnancy 

ROUTE OP ADAIINISTRATION 

physiological STATUS ORALLY INTRAMUSCULAR 

" injection 


nonpregn.mt 

Till lunar 

I.O 

1.0 

1.4 

Stli lunar 

1.8 

l.S 

OtU lunar 

2.(5 

2.5 

10th lunar 

2.9 

2.9 

1st puerperal 

2.9 

.Tf. 
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A typical excretion peak titration is shown in Fig. 1, The upper 
values represent the total of thiamine and pyrimidine excreted by the 
subject, while the lower graph presents the proportion of thiamine. 
It is evident that the excretion peak is a result of the combined effect 
of thiamine and pyrimidine. 

The requirement for excretion peak seems to be the same, whether 
or not the subject is lactating. Human milk usually contains no more 
than 0.02 mg. of thiamine in 100 c.e.^® A woman who had taken 3 mg. 
of thiamine as a daily supplement throughout the pregnancy period 
produced a milk containing 0.04 mg./lOO c.c.,®“ but the 25 ounces which 
she secreted on the 18th postnatal day contained only 0.3 mg. of 
thiamine. 

Although the loss by secretion in the milk is not vex’y significant in 
terms of the total thiamine needs of the lactating woman, the require- 
ments for milk synthesis may be considerable. 

The excretion peak has been produced in all of the fifty-odd subjects 
studied, pregnant and nonpregnant, tbiamine deficient and thiamine 
sufficient. Nonpregnant subjects with no clinical manifestations of 
thiamine deficiency and subsisting on a dietary of unvai’ying thiamine 
content require the same quantity as supplement from week to week 
to reach the excretion peak. Subjects shoxving thiamine deficiency 
require a larger supplement to attain the excretion peak. After the 
manifestation of deficiency has responded to thiamine therapy, small 
amounts of supplement are needed in this excretion test. Women in 
midpregnancy require slightly more thiamine than nonpregnant women 
and as pregnancy advances the amount of thiamine to titrate the peak 
becomes increasingly large. It is evident: (1) that the excretion peak 
is a normal physiological phenomenon; (2) that the quantities of thi- 
amine needed for its titration are directly proportional to thiamine 
needs; (3) that this peak can be determined fairly accurately in a 
subject; and (4) that titration of the thiamine excretion peak is a 
useful method for (a) measurement of the effectiveness of thiamine 
therapy, or (b) measurement of relative increase in thiamine needs 
during physiological stress (such as pregnancy). At present it does 
not seem that this titration can be used to measure the actual quantity 
of thiamine needed by a subject, but rather the requirement relative 
to the normal. 

Summary 

The oral or intramuscular administration of thiamine to normal sub- 
jects causes the percentage excretion of thiamine and pyrimidine in 
the urine to increase as the dosage is increased on successive days 
until a peak is reached. Subsequent increases in dosage result in pro- 
gressively less efficient excretion of thiamine or pyrimidine. 

This excretion peak has been observed in all subjects studied, whether 
normal, thiamine deficient or pregnant. The quantity of thiamine re- 
quired to titrate this peak appears to be proportional to the thiamine 
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status, is high for thiamine deficient persons and for women in ad- 
vanced pregnancy and puerperium, and is low for those who are not 
deficient. 

Thiamine was administered orally and intramuscularly to measure 
the excretion peaks of sixteen pregnant women. Since approximately 
three times as much thiamine was needed in titrating the excretion 
peaks of these subjects during late pregnancy and early puerperium, 
it is suggested that the requirements for thiamine during pregnancy 
and lactation are three times those of nonpregnancy. 
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HEMORRHAGE AS THE MOST IMPORTANT CAUSE 
OF MATERNAL DEATH- 

Charucs a. Gordon, M.D., F.A.C.S., BrookdyxN, N. Y. . . 

T he number of puerperal deaths in llie UjiiLed States is s'teadib^ de- 
creasing. In 1941,^ the year for whicli the latest figures are avail- 
able, the rate was 3.2 per 1,000 live births, or 4S per cent lower than 
1933, the first year for whieli complete statistics were compiled. In 30 
states the rate was lowei-, notably iVlontana (L6), Washington (1.8), 
Utah (1.9), Minnesota (2.0) and Connecticut (2.0). The rate Avas 
highest in Florida (6.3) and South Carolina (6.2). 

The reasons for this Aveleome reduction are not altogether clear. The 
trend has been doAvuAvard since 1929, with shaj-per decline in the last 
five years. There can be no doubt that expansion of our national ma- 
ternal Avelfare service has pla.yed aji important part. A nationwide 
campaign of po])u]ar education has not yet I'eached every Avoman, and 
perhaps it is too much to expect that it ever Avill, though social and 
public AA'elfare agencies, the radio and press are participating. Not all 
the information given the public has had merit but, on the Avhole, good 
has come of it. Continued education of Die physician is, of course, a 
most importaiit factor, for only Avhen every one Avho practices obstetrics, 
consultant and general practitioner alike, can be made to feel that 
preA’’ention of a single maternal death is an important contribution, 
Avill AA’’e approach the desired minimal mortality. The studies carried 
on by medical groups Avith the close cooperation of vital statisticians, 
have borne good fx'uit in many communities, and, I am sure, have had a 
profound effect upon our national death rate. 

The rates for both AAdiite and Negro Avomen haA'e declined, but not 
uniformly. The rates for Negro Avomen in 1940 and 1941 Avere nearly 
tAvo and one-half times those of AA'hite Avomen. In fact Yeimshahny- 
has shoAvn that reduction of the rate in 1940 Avas accounted for entirety 
by reduction in the rate for Avhite Avomen. Since nearly one-quarter of 
the deaths in 1940 and 1941 occurred in Negro AAmmen, it is obAuous that 
parallel reduction in the rates Avould effect substantital improvement 
in the total mortality. IIoAveA'^er, the higli maternal death rates in 
southeni states are not due to the racial factor alone, for the rates for 
AAdiite Avomen are also higher than similar rates in other states. 

Rates shoAV significant decline even in large cities, Avhere the racial 
factor might reasonably be expected to contribute unduly to maternal 
mortality. In 27 large cities, in half of.Avhich more than 10 per cent of 
the population Avas colored, the puerperal mortality rate for_ 1941 was 
considerably loAver than the national rate.= In Nbav York City, AAhere 
the rate from abortion is nearly seA-en times as high in Negro women 
as in the AAdiite, and the Negro puerperal death rate almost three times 
that of the white, the puerperal death rate in 1941 aa^s 2.2 per 1,000 
live births, a reduction of 50 per cent in ten years. 

♦Read by invitation, at a meeting' of the Boston Obstetrical Society, March . 16 , 
1943. 


see 
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Coniparing our national figures for two five-year periods, 1931 io 
1935, and 1936 to 1940, Yerushalmj^’ finds that percentage reduction was 
greatest in the infection group (3i per cent) and lowast in tlie number 
of deaths due to hemorrhage and shock (16 per cent), with 24 per cent 
decrease in deaths due to toxemia. This resistance to reduction in the 
liemori-liage incidence deserves attention. 


T.VBLE I. PUERPEPAL M 0 U'r.\LlTY, U. S. 
PERCENTAGE REDUCTION 1931-1940 




IVHITE 

colored 

Infection 

31 

34 


Toxemia 

24 

27 

12 

Hemorrhage 

16 

16 

8 


Statistically infection is responsible for the greatest number of ma- 
ternal deaths. In 1940, 41 per cent was assigned to this cause, 25 per 
cent to toxemia, and 23 per cent to hemorrhage, trauma and shock. 
This is not a complete or whollj'- satisfactory statement, for it refers to 
but 89 per cent of the deaths. The remaining 11 per cent was assigned 
to other and unspecified conditions largely lieeause of inadequate data, 
though more than half occurred during or after delivery, the usual time 
for fatal hemorrhage.^ 

Table II. Puerperal Mortality, U. S., 1940 



PER cent 

NO. DEATHS 

Infection 

41 

3626 

Toxemia 

2.3 

2250 

Hemorrhage, Trauma, yhock 

23 

2058 

Unspecified 

11 

942 


The principal reason for collecting and tabulating Diese vital statistics 
is to give us full knowledge of the pi-oblem. They are as valuable as 
the autopsy, since it is necessary to luiow what women die of before a 
satisfactory program of prevention can be undertaken. No problem can 
be solved until it is clearly stated. 

Let us look a little more closely at these vital statistics upon which 
preventive programs depend. In at least 40 per cent, only one cause 
of death was reported. The accuracy of all the figures depends upon 
the character and quality of these vital records, yet this information 
varied widely throughout tiie United States. In New York and iilassa- 
chusetts, for example, over 70 per cent of the certificates contained more 
than one cause, with 31 ]ier cent showing three or more causes, wliilc 
only 43.9 per cent in the East Soutli Central States reported more than 
one cause, and only 12.8 ])cr cent showed tlirce or move. In many of 
the southern states thei'c was an almo.st complete lack of detail on the 
certificates for Negroes.'* 

It is easy to code and tabulate causes of death wiion but one can.se 
is reported, yet the rc.sult may be nothing more than mere arithmetic 
and of little value in jilanning well-rounded iirevintive programs. And 
even when two or more causes apiicar, there is still a ))roblem. thou-di 
a different one, for each death must be tabulated a.s if it were due lo^a 
single cause, and the additional information, valuable Ihomrli it mav be 
is lost. It has been caused to disaiipoar by liie mauic of rules and 
definitions which assign death to one statistical cause. 
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No one Imows better than the obstetrician that maternal death is 
often the outcome of a complex sequence of circumstances, and rarely 
the result of one cause; that hemorrhage is a common and often a re- 
peated incident along the waj'; that often infection would not occur at 
all, or that death would not follow it, if blood loss had not been con- 
siderable ; that sepsis and iiemorrhage are obstetric bed-fellows. Always 
mi important factor, wliether reported or not, Iiemorrhage is almost lost 
in tabulations. If general or local infection, pyelonephritis, thrombo- 
phlebitis or embolism and sudden death comjilicate the case, infection 
takes precedence over every other puerperal cause, no matter how serious, 
with the exception of ectopic pregnancjL Toxemia, too, is preferred over 
hemorrliage, unless placenta previa or jilacental separation is reported 
as well. Further, since 1940, deaths attributed to hemorrhage and 
trauma have been assigned to abortion, if they occurred before the 
twenty-eighth week of pregnancy, and not to their specific causes as 
formerly.® 

Vital statisticians have become aware of the importance of investigat- 
ing the frequency of contributory causes of death. In fact the Bureau 
of the Census in 1941, planned to tabulate one associated cause on aU 
certificates reporting two or more joint causes of death. In 1936, there 
were 12,182 puerperal deaths, 1,398 of which were assigned to hemor- 
rhage by the rules which pro-vdde for selection of one cause only. These 
were the published statistics. By tabulating only the first two causative 
factors, Janssen^ found that hemorrhage had been reported in 703 other 
cases, thus raising the total to 2,151. Approximately one-third of the 
cases in which hemorrhage had been reported were assigned to other 
causes. At the same time, however, all the deatlis in whieh infection 
was mentioned, were coded under tliat heading. 

Table III. Puerperal Mortality, U. S., 1936 
12,182 DEATHS 

1398 assigned to hemorrhage 
703 additional 

1635 assigned to accidents of labor 


3000 additional, assigned 

to 

hemorrhage 

811 

infection 

103J 

toxemia 

786 

embolism 

330 


Janssen^ shotved, too, that 1,635 cases were formally assigned to acci- 
dents of childbirth, yet there were more than 3,000 additional cases re- 
porting complications of delivery which had been variously tabulated 
under a single cause. Of these 1,034 were assigned to infection, 786 
to toxemia, 336 to embolism and sudden death, and 811 to hemorrhage. 
When one recalls that accidents of childbirth statistically include in- 
jury during delivery, lacerations, inertia and atony of the uterus, as 
well as inversion and rupture, malpresentation and position, dystocia, 
prolonged labor, instrumental delivery, cesarean section, version and 
obstetric shock, an obstetrician need not exercise his imagination to 
estimate the frequency and importance of hemorrhage in the large num- 
ber of eases tabulated othemuse. Here particularly the entire problem 
of joint cause selection is so difficult, so nearly impossible, that statistical 
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deductions as to the relative frequency and importance of hemorrhage 
and infection may properly he questioned. 

In Brooklyn, too, all the major causes of death have shown notable 
decline.® During the five-year period 1937 to 1941, the number of deaths 
fell from 164 to 79, and the puerperal mortality rate was reduced from 
4.0 to 1.6. On the face of these statistics, infection maintained its posi- 
tion as the leading cause of death. 

Table IV. Major Causes of Maternal Death in Brooklyn, N. Y. 



1937 

1938 

1939 

1940 

1941 

TOTAL 

Total No. Deaths 

164: 

135 


111 

79 

599 

Infection 

30 

27 

30 

22 

12 

121 

Toxemia 

26 

18 

12 

17 

8 

81 

Hemorrhage 

21 

24 

13 

11 

12 

81 

No. of Births (in thousands) 

40.3 

40.3 

40.3 

42.1 

48.3 



The downward trend was well maintained for all three principal 
causes of mortality. However, not all the causes were reported on the 
certificates of death; neither infection nor toxemia was forgotten or 
ignored, but very often hemorrhage wms not mentioned or, if reported, 
was considered only as an associated cause by the vital statisticians and 
so not tabulated. In 1940, for example, the number of deaths from 
hemorrhage appeared to be but 11, but there were 17 additional deaths 
in which hemorrhage was coded as a secondary cause. Statistical pre- 
cedence had been given to infection in 4 cases, toxemia 2 cases, cesarean 
section 3 cases, embolism 1 case and abortion 3 cases. And in the lists 
of deaths associated mth pregnancy but assigned to nonpuerperal causes, 
4 more eases of hemorrhage Avere found. They are of interest. 

1. Streptococcal pneumonia associated with placenta previa which 
caused repeated and profuse hemorrhage. Delivery Avas effected by 
Pinard maneuver. 

2. Hemorrhage and shock folloAving induced incomplete abortion asso- 
ciated with rheumatic heart disease. 

3. 4. Two Avomen Avith syphilis Avho died of hemorrhage and shock, 
one after post-partum hemorrhage, and the other after rupture of uterus. 

In every one of these 17 cases, hemorrhage Avas profuse, and in many 
the actual cause of death. 

When certificates of death Avere compared Avith actual case reports 
submitted to the Committee on Maternal Welfare of the kledical Society 
of the County of Kings, it AA^as found that neither infection nor toxemia 
had failed of report. Hemorrhage, hoAvever, had often been omitted, 
and even Avhen reported as an important contributoiy factor, had di.s- 
appeared under joint cause rules. If 37 deaths directly due to hemor- 
rhage and shock, but assigned otheimdse, are added to the hemorrliagc 
factor, and proper corrections are made elscAAliere, hemorrhage apiiear.s 
as the most frequent cause of mateimal death. 


Table V. Major Causes of Maternal Death 
(Revised) 





1939 

1940 


TOTAL 

Infection 

27 

27 

30 

IS 

10 

112 

Toxemia 

26 

IS 

12 

10 

8 

7-J 

Hemorrhage 

29 

27 

14 

28 

20 

ns 
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If the figures are further revised so as to include 9 additional cases, 
in which hemorrhage was know to be profuse or repeated, yet not 
the actual cause of death, the importance of liemorrhage and its failure 
to yield to preventive measures liecomes even more apparent. And, if 
it is accepted that the principal purpose of tabulating the causes of 
maternal death is to plan and accomplisli tlieir prevention, then the 
deaths assigned to accidents of childbirth might well be taken into ac- 
count, as they are largely associated with, or directly due to, the trauma 
of delivery. Comparisons with yeai’s before 1940 are very difficult, but 
every effort has been made to make coi’reetions in accordance with the 
1940 revision of the International List of Causes of Death. If these 
deaths are included, after deducting’ those which were directly due to 
anesthesia, revision of the mortality trends easily shows hemorrhage as 
the principal cause of maternal dealh. (Table Vf and Dig. 1.) 



Table VI. Major Causes of Maternai. De.vth 
(Further Kevision) 



1937 

1938 

1939 

1940 

1941 

total 

Infection 

26 

27 

27 

18 

10 

108 

Toxemia 

26 

18 

12 

10 

8 

74 

Hemorrhage 

31 

29 

16 

28 

23 

127 

Acc’t. Childbirth 
Excluding Anesth. 

29 

29 

27 

8 

13 

106 

60 

58 

43 

36 

36 

233 


In Brooldyn, hemorrhage is the most frequent cause of puerperal 
death, and so the most important. Certainly it is not expected that it 
will prove so in every locality, but it will in many. In Connecticut,' toi 
example, with 61 jiuerperal deaths in 1939 and its hnv rate of 2.6 pei 
1,000 live births, hemorrhage was responsible for the largest inimber. 
And in the City of Buffalo from 1935 to 1940, 20 ])er cent of the deaths 
were assigned to hemorrhage and 23 per cent to sepsis, yet this sepsis 
rate was greatly influenced by operative delivery, particularly cesarean 
section. The third largest group was not toxemia, but accidents oi 
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pregnancy and labor, with a liigb incidence o£ pulmonary embolism in 
operative deliveries. 

Through the co\u'lc.sy oi' the Director of the Bi;reau of the Census® 
it has been possible to discover the number of cases in which puerperal 
hemorrhage and puerperal sept icemia were reported as secondary causes, 
and the numlmr of deaths from the.se causes which were associated Avith 
other puerperal conditions. These figures have not as yet been pub- 
lished. In 1940, a total of 2,207 eases were assigned to infections during 
childbirth and the ])uerperium, and 1,037 to hemorrhage of childbirth 
and the puerperium. There Avere, hoAvever, 363 additional cases in 
AA'hich hemorrhage had been reported as a joint cause but AAdiich Avere 
tabulated othenvisc, 226 of them Avere assigned to septicemia. And no 
less than 545 cases of embolism and sudden death A\duch occurred during 
or after delivery Averc assigned to infection as Avell. To other accidents 
and specified conditions of childbirth, a title Avhich includes laceration, 
rupture or other trauma of pelvic organs and tissue, and other conditions 
causing difficult deliA'cry, 550 eases Avere assigned. There Avere, hoAvever, 
1,385 cases in AA'hich these conditions had been reported; 456 AA'^ere as- 
signed to infection and 379 to hemorrhage. It is probable that if ease 
reports Avere available for comparison Avith certificates of death, as they 
are in Brooldyn, the true frequency of hemorrhage Avould be dis- 
coA'ored (Table VIII). 

Table A'UI. Hemorrhage and Infection, U. S., 1940 


.Assigned to intcetion 2,207 

to liomorrliage 1,037 

to accidents of labor 550 

to embolism and sudden death 545 

Hemorrhage assigned otherwise 363 

(226 to infection) 

Total Accidents of Labor 1,385 

Assigned to infection 456 

to hemorrliage 379 

to accidents of labor 550 


Comment 

Hemorrhage has altvays been one of the major causes of obstetric 
death, yet it may be the most frequent cause, and at present it is the 
most important. Plass’" lielieAms that “The reduction of the death rate 
from infeetioiA and toxemia by increased efficiency in prevention and 
treatment threatens to make hemorrhage and shock the leading cause of 
obstetric fatalities if they do not already occupy that unenAuable posi- 
tion. ’ ’ 

No doubt there is progressive increase in blood volume during preg- 
nancy and particularly in the later months. And it is true that the 
parturient Avoman is often able to survive the loss of a large amount of 
blood. Yet it is exactly this impression or experience that is responsible 
for frequent failure to carry OAit thoughtful prophjdaxis or to make 
adequate preparations for blood replacement. Hemorrhage cannot al- 
ways be prevented, but the result.s of blood loss are largely controllable. 

In abortion and ectopic pregnancy, hemorrhage is usually repeated 
liefore it becomes considerable. Vaginal examinations and long periods 
of trial of oxytocics are often followed by slow or inept removal of re- 
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tained tissue with free Ijlecdiiig. It is eoniinon for patients to return 
to bed with evidence of severe blood loss in the opei'ating room. 

In Brookljm, the placenta previa mortality has been largely due to 
procrastination. In no ease did initial hemorrliage cause death. In 18 
out of 26 cases, repeated hemorrhage occurred before any treatment was 
instituted, a week or more elapsing in 12 cases. 

Thoughtless management of the "third stage of labor invites post- 
partum hemorrhage. Blood loss from an episiotomy wound is rarely 
negligible, and may be considerable, while repair is going on under un- 
duly prolonged anesthesia. The anesthesia itself, if ether or chloroform, 
may intei’fere with normal contraction and retraction after delivery 
of the placenta. Abdominal delivery, too, maj’’ be associated with unex- 
pected and serious hemorrhage, particular!}' the classical operation. 

Wliether shock can be caused by unconp^licated hemorrhage, accord- 
ing to Blalock,^^ or cannot, according to Moon,'- is of no importance in 
practical obstetrics, for it is certain that hemorrhage is a contributory 
factor of the utmost importance. Protracted labor vith its wounds and 
pain, its fatigue and discouragement, its anxiety and fear and other emo- 
tional disturbances is the battlefield of obstetrics, and its casualties are 
not very different from those of war. Continuous and rapid dehydration 
by sweating and vomiting, or failure to replace lost bod}" fluids must 
surely result in decreased blood volume, increased blood viscosity and 
capillary stasis. Even comparatively slight bleeding may he followed 
by death, and it is clear that operative pelvic delivery, with or without 
serious hemorrhage, is in no ivay comparable to carefully planned ab- 
dominal surgery. 

Anesthesia makes a significant contribution. Not infrequently, ad- 
ministration of any anesthetic will bring aljout circulatory decompensa- 
tion in those in whom shock is impending, but who appear to be in good 
condition. Ether and chloroform tend to increase blood loss. Satisfac- 
tory analgesia of nitrous oxide is associated with steadily increasing 
anoxia. Spinal anesthesia, if it has not affected the respiratory mecha- 
nism, invites shock by causing vasodilatation. Even analgesics in slow 
labors, which tend to increase the incidence of operative delivery, merit 
consideration. Chloral and barbiturates in large doses "will increase 
capillary pei'meability.'® Even morphine tends to cause the anoxia 
which is so important in the causation of shock. And acidosis vdll 
follow weU-developed anoxia. Local anesthesia, obviously, will have 
less general effect than any inhalation anesthetic. 

It is not my purpose to examine all the conditions and circumstances 
which contribute to obstetric hemorrhage, nor to propose a detailed pre- 
ventive program. Knowledge of methods of prevention is fundamental, 
and successful management of serious hemorrhage depends largely upon 
the skill of the obstetrician and timely replacement of lost blood. Hemor- 
rhage cannot always be anticipated, but it is possible to be prepared for 
it. The implications are clear. 

Circulatory efficiency can be maintained only by restoration of blood 
volume. Surel}" every physician knows that lost blood must be re- 
placed by blood or a satisfactory substitute, yet, in practice undue con- 
fidence is had in almost everything else, and blood and plasma are by no 
means as widely used as they should be. It is obvious that the best 
method of treatment of shock involves its early recognition, but not 
every physician knows that even slight decline in the systolic pressure 
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is oi’ gveal significance, and that low blood pressure is not an early 
sjnnptom. Nor does every phj’-sician know that crystalloid solutions are 
ineffective if blood loss has been serious; that often only large amounts 
of blood will save life; and that preparations for transfusion from 
voluntary donors involve valuable loss of time; nor is everyone aware 
that infusion of plasma may be accelerated by the sja’inge, when time 
presses, or that the sternum may be used for administration of blood 
and plasma, by drip or syringe, when veins are collapsed. 

Since citrated blood, because of its availability and ease of administra- 
tion meets all the requii’ements of the obstetrician, blood banks are ideal, 
yet. even they are not certain sources of supply even in the largest hos- 
pitals. A plasma bank is practical for even the smallest hospital, while 
a blood bank is not. And plasma, Avhieh any hospital may store near its 
delivery room, is commercially available, yet not every lying-in institu- 
tion is aware that it must include blood or blood substitutes in its re- 
sources. 'Women cannot be expected to make this inquiry themselves. 
Perhaps, as a result of the war, a plasma conscious public will con- 
tribute blood to avert, the casualties of obstetrics, through cooperation of 
the same agencies which are carrying on this work so well now. 

In Brookhm, hemorrhage is the outstanding controllable factor in 
puerperal mortality. Far more common eveiywhere than indicated 
by its statistical frequency, it has not yielded to preventive measures 
which can be clearly outlined. At present, hemorrhage is the most im- 
portant cause of maternal death. 
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THE INFLUENCE OF PREGNANCY ON THE LOCATION OF THE 
CENTER OF GRAVITY, POSTURAL STABILITY, 

AND BODY ALIGNMENT- 


E. CORIXNK P''riks, ]M.S., and F. a. Hkllerrandt, M.l)., 

J\I,ADIS0N, WiS. 

(From the Driuirtmml of PJit/siolo/jy, University of Wisconsin) 

O NE of the iiiosl ]'is>oroiis demaiicls made upon the human postural 
meelianism is tliat oJ' pre«nancy. For a period of 280 days the 
woman carries a steadily inereasin"- load which at term averages, in 
totum, including uterus and ovum, 4 to 0 kilos (pounds 10-14). Me- 
chanically, this load could scarcely be ])laeed more disadvantageously. 
The low anterior position of the added weight limits joint adjustments 
and enhances the normal forwai-dly unbalancing gravitational stresses. 
Excessive postural realignments must be necessary to retain the center 
of gravity within the secui’e middle third of the supporting base. Fur- 
ther difficulties arise with the relaxation of ligaments and a loosening 
of the pelvic joints which have been shown to appear as early as the 
fourth month of pregnancy (Abramson et ah, 1934,* Thoms, 1936).*’ 
It has seemed reasonable to presume that the low back pains which fre- 
quently accompany pregnancy, or develop as a sequel to it, might have 
an etiologj’’, based in i^art, upon the.se disturbances in body mechanics. 

Aside from studies made on weight changes and alterations in the 
pelvic joints few, if any, con-secutive observations have been reported 
of the readjustments in body pai’ts as they acciaic in i^regnancy and 
regress during the puerperium. Having available a cooperative sub- 
ject trained in the laboratory procedures required, it seemed worth while 
to record the postural adjustments of the gravida by means of serial 
biplane photographs synchronized with center of gravity observations. 
The following paper presents the results of the study of the influence of 
pregnancy on the location of the center of gravity, postural stability, 
and body alignment. 

Methods 


The apparatus and procedure were essentially the same as that de- 
scribed by Hellebrandt and Kelso (1942).'’ The subject (R. T. C.), a 
voung secundigravida, aged 31, reported to the laboratory for nine oi- 
servations, distributed in two-week intervals at the beginning and end 
of term. The following data were obtained for each of the experiments , 
weight in kilos and pounds, height of the center of gravity and the totaJ 
height in recumbency, and kymogram records of postural stabil 
during two minutes of comfortable standing witli biplane profile and 
back view photographs taken every 15 seconds. Thus each expeiiine 

‘Supported in part, by a grant from the tViscon.sin Alumni Research Foundation. 
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yielded a total of 18 photographs synehroiiized with center of gravity 
observations. 

A planiinetrie average of the shifting gravity center for the single 
stance periods was calcnlated and projected into the footprints. Ex- 
perimentally determined gravity lines were then erected into each 
photograph. 

The initial record ivas made during the third month of pregnancy. 
The next two followed at the end of the first and at the beginning of the 
second trimester. No further observations were possible until the third 
trimester when biweekly experiments were resumed, the last one being 
performed ten days before delivery. A final observation was made six 
weeks after parturition. 

Results and Their Interpretations- 

Table I presents a summary of the data recorded. Eccentricity is the 
per cent deviation of the experimentally determined center of gravity 
from the diameter passing through the geometric center of the sup- 
porting base in each of the two vertical orientation planes (Hellebrandt 
et ah, 1937).’ 

1. Height of the gravity center . — The per cent height of the weight 
center is the ratio of the gi’avity height from the soles of the feet to the 
total recumbent height of the subject as measured by means of the 
gravity board developed in this laboratory (Hellebrandt et ah, 1938).® 
The range of the gravity height ratio for women is 53.00 per cent to 
59.00 per cent. That of our subject at the end of the first trimester was 
54.68 per cent, placing her within the lower qnartile of the group 
of 464 normal young adult women studied by Hellebrandt et al. 
(1938).® At the end of term the ratio had risen to 55.99 per cent to the 
score level of the upper qnartile, representing a 2.40 per cent increase in 
the height of the gravitational center. This progressive increase in 
gravity height throughout pregnancy may be contrasted to the work re- 
ported by Okuyama (1933)’® who studied the gravity height changes 
in fourteen subjects at various times before pregnancy, and once during 
puerperium. lie found no consistent rise in the weight center height 
and in some eases there was an ante-partnm fall in the gravity center. 
The discrepancy may be explained by the difference in the methods used. 
Okuyama employed a device necessitating the raising of one end of the 
gravity iDoard through a Imown angle. This procedure might well cause 
a displacement of the viscera and fetus and thus, explain the variation 
of his records as compared to those obtained on the simple gravity board 
used in our experiment, where the position of tlm subject was lield con- 
stant. 

2. Eccentricity in the sagittal plane .- — The mean location of tlie center 
of gravity for each observation was projected into a single footprint of 
the subject (Fig. 1). The hollow circles show the proximity of the 
average location of the gravity center to the geometric center of the 
base during the first trimester when tlie total weight was approximately 
65 kilos, and the eccentricity -2.00 per cent. The semi-solid circles in- 
dicate the posteriorly displaced gravitational center during the third 
trimester Avhen the weight ranged from 73.75 kilos to 75.70 kilos. Dur- 
ing this period the eccentricity varied from -5.10 per cent to -17.86 per 

• cent. The greatest eccentricity Avas concomitant with the greatest Avei^ht 
increase (Table I). 
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Table I. Summary op Data Obtained in a Study of the Influence of 
Pregnancy on Body Mechanics — Subj. E. T. 0. 


EXPERIJIENT 

eccentricity 

AP LAT 

PER CENT PER CENT 

WEIGHT 

KG. 

HEIGHT OF 
CENTER 

OF GRAVITY 
PER CENT 

1 

-2.G5 

-1.82 

65.00 

54.68 

2 

-2.01 

-0.88 

65.20 

54.51 

3 

0.00 

-3.19 

67.10 

54.63 

3rd Trimester 

4 

-5.10 

-9.01 

73.75 

54.93 

5 

-11.12 

-1.83 

73.80 

54.99 

6 

-5.58 

-4.75 

74.25 

55.22 

7 

-17.86 

-9.07 

75.70 

55.52 

8 

-12.05 

-6.50 

75.15 

55.99 

Post Partum 

9 

+2.02 

-5.11 

65.00 

54.56 


+In front of the peomotric center of the total base. 

■In back or to the left of the geometric center of the total base. 



Fig. 1. — Footprint showing tlie average location of the vertical projection 
center of gravity of R.T.C., for each two-minute observation made during pregnanoi' 
and puerperium. 

The apparent direct relationship between weight increase and rise 
in center of gravitj'' height with the baclnvard deviations of the per ^nt 
eccentricity in the sagittal plane may be expressed numerically. The 
anteroposterior eccentricity was correlated bj’^ the rank dilferenee 
with the weight increase, giving a correlation coefficient pf 0.83. _ Thus 
■with an augmentation in the subject’s weight, the ■vertical projection 
of the center of gravity moves closer to the ankle. Coincidental with c 
weight increase there is a rise in the gravity center in the horizon _a 
plane. This, then, also shows a high correlation ■ivith the backward dis- 
placement of the center of weight and r = 0.93. 

The puerperal resumption of the anterior position of the aveiage 
gra^vity center is represented by the barred circle. The vertical projec- 
tion of the center of gravity is approximately in its initial . 

to the geometric center of the base with an eccentricity of only pe 
cent. The weight is again 65 kilos and the center of gra^vnty height 
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lowered to 54.56 per cent as compared with the 54.68 per cent in the 
beginning of pregnancy. Thus, thei’e is an almost exact retui’n to origi- 
nal values of three factors: body weight, height of the center of 
gravity and stance eccentricity. 




Fig. 2. — Kymograms of the shifting gravitational center of subject R.T.C. 1. First 
trimester ; 2. Ten days ante partum ; 3. Six weeks post partum. 

3. Location of the average center of gravity in the transverse plane . — 
The planimetric averages of the shifts in the center of weight in the 
coronal plane do not vary more than 10 per cent. The subject stood 
with the weight slightly to the left of the geometric center of the base. 
This asymmetry has been demonstrated as occurring in approximatelj' 
80 per cent of all cases observed in this laboratory (Hellebrandt and co- 
workers, 1939-1942.®’ * Apparently the added weight of pregnancy is so 
balanced that this fundamental asymmetrical stance pattern remains un- 
disturbed in spite of the fact that the gravity center is displaced in the 
anteroposterior plane. 

4. Postural stability. — A gross inspection of the liymograms of the 
shifting gravity center shows an increase in body sway throughout the 
period of pregnancy. One would expect such accruing instability to be 
associated with a rise in the height of the center of gravity and develop- 
ment of the fetal load. However, much of this sway was still present 
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post partuni. Fig. 2 shows the aiitero])osterior and lateral records of 
the shiftmg center of weight. Apparentl.y the initial degree of stability 
had not yet been realtained at the end of the piierperium. It is logical 
to assume, however, _ that, Avilli the mechanical difficulties offered by the 
load and the loosening of the pelvic .ioints, the increase in sway during 
ppgnancy is due to a decrease in postural stabilitj* which has a com- 
bined physical and organic basis. As it ma.v involve a stretching of liga- 
ments, postural stabilit.v is, perhaps, not as readily restored to pi’c- 
gi'avida conditions as are the othei’ mechanical phenomena. 



Fig. 3. — Tracings of suporiniposecl photographs demonstrating the postural changes 
accompanying pregnancy. 

"a" “b.” and “c" Subject R.T.C. Succe.ssive observations (No. 2 through No. 9) 
are compared in turn (dotted line) with the photograph from experiment No. 1 
(solid line) taken early in pregnancy. 

"a.” First trimestral series 
"b.” Third trimestral series 
"c." Six works pose i artum 

"d.” Subject H.N. A pliotograrli taken 24 liours ante partum (dotted line) is super- 
imposed upon one of the same subject made 20 days after parturition. 

5. Body alignment . — Changes in body coni our and di.stribution of the 
segmented parts are demonstrated in Fig. 3. The solidly outlined figure 
represents the distribution of the bod.y parts about the vertical projec- 
tion of the center of gravity during the third month of jiregnancy, at 
the time the first experiment was performed. Each successive observa- 
tion is superimposed in turn upon this figure (“a" through “c”) show- 
ing the gradual changes occurring throughout the ante-parlum period 
with a rather striking return in the puerperium to the initial stance 
position. For comparison, observations made on a second subject 
(H. N.) of a much slighter build are included (“d"). 

The i)hotographs of R. T. C. chosen for this study were those that 
most nearly approached the average location of tlie center of gravity 
in the sagittal plane during each period of observation. 

Pigs, “a” represent the stance at the end of the first trimester 
before any outstanding changes due to pregnancy have appeared. The 
head is forward. The upper back is well rounded and the Imees re- 
laxed. Figs, “b” are illustrations of the bhveekly observations of 
the third trimester. A marked alteration in body contour may be noted. 
The gravity line moves backward. The head is raised, and the knee.s 
are stabilized. In Pig. “c,” taken at the end of puerperium the head 
has fallen forward, tlie back again is rounded, tlie knees relaxed and 
the gravity line resumes the original anterior position. This illustrates 
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llie constaiiev of Ihe stance of a normal individual' (Hollebrandt'* and 
Pries, 1942) > 

Parallel changes seem to occur in subject H. N. (“d”). The solid 
line is the outline of a photograph taken 20 days post partum. The 
dotted line shows the posture and appearance of the subject 24 hours 
prior to delivery. 

In both subjects H. N. and R. T. C. there appears to be an unexpect- 
edly slight change in the lumbar region of tbe spine. The curves in both 
cases appear almost parallel. In R. T. C. there is a suggestion of a 
sharpened lumbar curve and the apex of the angle may be slightly 
liigher during the last months of pregnancy, suggesting some pelvic 
rotation. The data seem to indicate that the major counterbalancing 
adjustments are made by elevating the head, extending the cervical spine, 
stabilizing the knee joint, and leaning backward from the ankle. 

Discussion 

Tlie results corroborate to a certain extent the accepted concept of 
postural changes in ]ircgnancy (DcLee and Greenhill, 1943).^ The up- 
jier back does appear to lie slraiglilened. However, analysis of the pic- 
tures seems to demonstrate little actual change in the dorsal spine per 
se. Instead, the straightening occurs primarily in the cervical region. 
Similarly the “exaggerated lumbar curve” commonly thought to oc- 
cur, is not jiromiuent in our subjects. One might surmise from these 
two cases tliat in cerlain individuals the upper body is retro-extended as 
a whole to counterbalance the increased forward load. Ken* and Lagen 
(1936)® state that in pregnancy the head falls forward and the knees 
are bent and relaxed. Our experience seems to indicate that the ad- 
justments are made entirely in the opposite direction, with a raised 
head and a stiffening of the knee joint. 

It appeal's evident that witli an increase in the anteriorly placed load 
the subject compensates by leaning backward beyond her normal gravita- 
tional center. This apparent “overcompensation” to a poorly placed 
weight which must be carried for a long period of time, can be con- 
trasted to the comparatively slight disturbing influence of a much 
heavier load carried on the back. In this latter position, the added mass 
to the back acts as a counterweight to aid the .subject in oiiposing the 
forwardly unbalancing gravitational forces. Furthermore, adjustments 
to a dorsal load are made by anterior body lean, with the degree of 
motion limited by the powerful antigravity muscles. The srfbject carry- 
ing a weight on the back can readily achieve an equitable balance be- 
tween the added load and collapsing grardtational stresses and the center 
of weight remains essentially undisturbed (Hellebrandt, Fries and 
Larsen, 1942).® In contrast, during pregnancy the added weight aug- 
ments the normal forwardly unbalancing effects of grardty, and the 
controlling antagonistic muscular action is through the comparatively 
weak flexor groups. Thus, the position of the load and the resulting 
direction of the counterbalancing reactions make fine equilibratory ad- 
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jnstments difficult. However, tlie macliine more than compensates. It 
widens the margin of safety anteriorly, and thus protects against an 
acute unbalancing force which might lead to a forward fall, endanger- 
ing the fetus. 

Summary 

1. The anteriorly unbalancing load of pregnancy causes a temporary 
overeompensation whicli displaces, backward, the average location of 
the vertical projection of the center of gravity in the sagittal plane. 

2. Pregnancy appears to be associated uutJi no alteration in the sub- 
ject’s normal sinistral asjTnmetry of stance. 

3. The multijointed segmented body counterbalances the disequili- 
brating effects of pregnane}^ bj' elevation of the head, hjqierextension of 
the cervical spine and extension of the Imee and ankle joints. Relatively 
slight visible adjustments occur in the lumbar spine, 

4. There is an apparent significant decrease in postural stability which 
persists throughout the puerpei'ium. 

5. Since the alignment at the end of puerperium is an almost exact 
duplication of that assumed in the early montlis of pregnancy,, the 
gi’avida has suceessfull.v resisted the chronic disrupting force without 
any significantly permanent change in the postural mechanism. 
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THE SIGNIFICANCE OF THE ERYTHROCYTE SEDIMENTATION 
RATE IN PELVIC PATHOLOGY* 

Katherine Y. Y. Li, M.D., New York, N. Y. 

(From the Gynecological Service of the Neiu York Infirmary for Women and Children 
and the Memorial Hospital for Treatment of Cancer and Allied Diseases) 

T he eTytlu’oeyte sedimentation rate has been generally aecepted as 
an aid in the diagnosis of infeetions and in the interpretation of 
normal and destructive processes. Hoivever, reports of the results of 
this simple test have been very conflicting. Two possible factors may 
be responsible; first, the nonspeeifieity of the test and secondly, the 
lack of uniformity in technique. A rapid sedimentation rate may not 
necessarily be due to a lipoma of the arm found coincidentally. Simi- 
larly, a limited physical examination invalidates the interpretation of 
the sedimentation rate. The test is not specific. The lack of uni- 
formity in technique is due mainly to our ignorance of the mechanism 
underlying this phenomenon and adds further to the confusion. 

From experimentaP’ and clinicaP’ observation, it has been found 
that the factors responsilfle for the sedimentation of erjdhrocytes are 
contained in the plasma. Cutler has shown that when the cells of 
slowly sedimenting blood were transferred to the plasma of rapidly 
sedimenting blood, they settled rapidly ; whereas, when the cells of rap- 
idly sedimenting blood were transferred to the plasma of slowly sedi- 
menting blood, they settled slowly. The addition of lecithin, sodium 
oleate, bile salts or formaldehyde to rapidly settling blood, inhibited 
sedimentation; while the cells so treated when resuspended in “fast” 
plasma, again settled rapidly. The addition of acacia, agar, casein or 
gelatin to slowly settling blood increased the sedimentation. 


Methods 


There are three accepted methods of performing this test: (1) the 
Linzenmeyer method which determines the time required for a column 
of red blood cells to settle 18 mm. ; (2) the Westergren method of record- 
ing the column of red cells after 15 to 30 minutes; one, two, six and 
twenty-four hours of settling; and (3) the Cutler graph method.® 
Renwa^® stated that the Westergren method is most reliable because of 
the frequent intervals of recording. It would seem that the graph 
method would be even more reliable with readings recorded every five 
minutes for one-half hour, since the important phase of the sedimenta- 
tion occurs in the first half-hour. The graph method, therefore, was 
used throughout this study. 

Using a graph, the sedimentation of the erythrocytes in a 50 mm. 
column of citrated blood is interpreted tlius: “A maximum settling 
in five minutes of 1 mm. or less, with the 1 mm. rate not repealed more 


•Thesis suhmittea to the Faculty of the Graduate School of Medicine of the Uni- 
versity of Pennsylvania, in partial fulfillment of the requirements for the deeree of 
Master of Medical Science (M. Sc. [Med.l) for graduate work in gynecology. 
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than twice during the half-hour, is normal. Everything else is abnormal 
and^ therefoi’e pathologic. Generally speaking, a maximum rate in 
5 minutes of 1 mm. with the 1 mm. repeated thz’ee or more times during 
the half-hour, or rates between 1 and 4 mm., indieates disease of slight 
intensity; rates of 4 to 9 mm. indicate moderate intensity, and rates 
of 10 mm. or more, marked intensity.” To facilitate recording, the 
normal graph is specified as reaction 0, that of slight intensity as 
reaction I, that of moderate iniensHy reaction II, and the curve of 
marked intensity as reaction III. 

The three phases of sedimentation, i.e., formation of rouleaux, actual 
sedimentation of the aggregates and the packing of the red cells, be- 
come evident. An interpretation based on the maximum fall in milli- 
meters in five seconds, is definitely more sensitive than an interpretation 
based on the fall in millimetei’s in one hour or on the time necessary 
for the red cells to fall eighteen millimeters since the latter two usually 
include all three phases. 

A graph taken in ease M. N. of epidermoid carcinoma, grade 3 
of the cervix, League of Nation’s classification stage 2, showed that 
the graph interpreted the line as reaction I, while the total fall of 
10 mm. in one hour was on the borderline between normal and abnor- 
mal sedimentation. 

Correction for anemia is misleading, as shown by Cutler, Park and 
Hess, Diggs and Bibbs,® and Whitting and kliller.^^ Anemia plays 
a part in the third phase and prolongs the second phase only by delaying 
packing. It is the pathologic condition with .subsequent anemia that 
produces the rapid sedimentation, not the anemia per se. Both Cutler 
and Diggs reported normal sedimentation in severe anemia associated 
with sickle cell anemia. In this series of cases, one patient with 
recurrent anaplastic carcinoma of the ovaries in the terminal stage, 
had a hematocrit of 15 and a normal sedimentation rate. With the 
graph method, the packing phase does not affect the reading. 

The actual conditions foi- the performance of the test in this study 
were set down as follows: (A) Blood should be taken either before a 
meal or at least two hours after eating. Recent investigation however' 
does not substantiate the report of any increase in er^'throcyte sedi- 
mentation rate after food. (B) The test must be performed ■within two 
hours after the blood is taken because there is frequentlj’- a decrease 
in the sedimentation rate after the blood has stood for 4 to 6 hours. 
(C) The Cutler sedimentation tube must be suspended in air to insure 
a vertical position as an inclination of 2.3 degrees gave a 30 per cent 
error in a 100 min. length tube.-' This was readilj’’ accomplished by 
the use of an ordinary rubber stopper with a loop of thread passed 
through its center. (D) 0.5 e.c. of 3.8 per cent sodium citrate iras used 
for every 5 c.c. of blood. The citrated blood was stored in a refrigerator 
at a temperature slightly above freezing. Any blood which showed 
evidence of clotting or hemolysis was discarded as unsuitable. 

Results r 

Two hundred and nine tests were performed on 205 patients. Of 
these, one hundred and thirty-nine had benign lesions and sixty-six 
had malignant tumors. The benign _ lesions included infections, 
tumors and pregnancies. The malignant tumors included sixtj - ^e 
cases of carcinoma of the genital -tract and one case of myosarcoma ot 
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the iitei'vis. Repeated readings of seventy samples of blood were taken 
after six, and after twenty -four hours of standing in vitro. 

Benign Pelvic Lesions 

Bartholin cysts, relaxed perineal floor, cervicitis, malposition of the 
uterus and endometrial hyperplasia do not cause a rapid sedimentation 
rate. Bartholin abscess, lymphogranuloma venereum and ulcer of 
the cervix after cauterization cause a rapid sedimentation rate. Sedi- 
mentation rate does not help in differentiating a benigTi from a malig- 
nant ulcer of the cervix. 

There were fift 3 ^-one eases of uterine fibroid. Forty-one or 80 per 
cent gave an eiythroejde sedimentation rate of reaction 0 or I 2 , i.e., 
reaction I with a maximum rate of 2 mm. per five minutes. Ten eases 
gave a reaction over la. These ten patients were found either to have 
other pathologic conditions associated ivith the fibroma to account for 
the rapid rate, or developed serious complications postoperatively. In 
two cases, tlie fibroma was associated witli pregnancy between the third 
and fourth months. One patient showed evidence of an old infected 
incomplete abortion. Another had tubercular appendicitis in addition 
to the uterine fibroma. Two patients developed bronchopneumonia and 
one a B. coli urinary infection. Two developed thrombosis and in one 
of these cases death followed a pulmonary embolus. In one patient 
there was nothing to account for the rapid sedimentation except that 
she had a received a transfusion of 500 c.c. of whole blood the day before 
the test was performed. Tlie relationship of rapid eiythrocyte sedi- 
mentation to the subsequent development of eomplications is not clear. 

Eighty per cent of all the patients with filiroma of the uterus 
not coincident with other pathologic conditions showed a normal or 
slightly rapid sedimentation rate. Those in whom the result ivas alinor- 
mal to the extent of reaction I 2 , gave evidence of hemorrhage, necrosis 
and calcification in the fibroid, although such degeneration did not 
invariabty increase the sedimentation rate. Mathieu^" in his thirty-nine 
eases of uterine fibroma made the statement that a bleeding submucous 
fibroma causes rapid erythroejde sedimentation. I could not confirm 
this finding. It maj^ be questioned whether it was the degeneration 
and infection in the submucous fibroid that caused the increased rate, 
or a recent transfusion for combating the severe anemia was responsi- 
ble. It can be stated tliat a normal sedimentation rate, or one of 
reaction I 2 , or less, is a safe indication for surgerj’^ in fibroma of the 
uterus. A patient showing an increased sedimentation rate of lo, 
or higher, warrants further studj’- to determine the probable presence 
of some other pathologic or physiologic condition. 

There were twenty-five cases of pregnancies in this series. Six were 
in the last trimester, five in the second and fourteen in the first. Tlie 
sedimentation rate was found to be increased in all the patients in tlie 
second and third trimesters. These results agreed with those obtained 
from larger series of pregnant women.^’ The rate was found to be 
variable in the first trimester. It was increased in two of three non- 
infeeted intrauterine pregnancies in the third month, in two of four 
patients in the second month. Two patients with infected incom- 
plete abortion showed a rapid sedimentation rate. There were five cases 
of ectopic pregnancy of less than two months’ duration. Increased sedi- 
mentation rate occurred in two patients who had massive hemoperi- 



384 


AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOGY 


toneum. I-Io^vever, in two with some free peritoneal blood, and one 
without bleeding, the rate was normal. Hemoperitoneum therefore, 
unless massive, does not cause an abnormal sedimentation rate. A rapid 
rate in a suspected ectopic pregnancy, unless there is clinical evidence 
of hemoperitoneum, is against such a diagnosis and urges consideration 
of an inflammatory process. 

The use of the erythrocyte rate in the differential diagnosis of 
salpingitis and appendicitis has been repeatedly reported.^®"^”’ There 
are conflicting reports regarding the rate in acute appendicitis, al- 
though most ■writers agree that salpinitis gives a much more rapid 
rate than appendicitis. Lesser and Goldberger reported a normal rate 
while Lintgen and Fry found an abnormal rate in 52 per cent of the 
patients with appendicitis ^vithout rupture, including catarrhal, sup- 
purative and gangrenous appendicitis. Lesser and Goldberger used 
the Westergren technique while Lintgen and Frj’- used the graph 
rnethod. The sedimentation rate in tlie two cases of purulent appendi- 
citis included in this study gave reaction I, wliile that of a ruptured 
appendix with pelvic abscess reaction II, and all appendices considered 
as “chronic” liad a normal sedimentation rate. There were six patients 
vdth inflammation of the adnexa. Three were diagnosed as fibroma pre- 
operatively, and laparotomy revealed a tuboovarian abscess and chronic 
salpingitis vdth sterile culture. The sedimentation rates ranged from 
reaction I to II. The other three were cases of acute salpingitis with 
sedimentation rates ranging from reaction II to III. 

An explanation for the difference between the acceleration of the 
sedimentation rate in appendicitis and that in salpingitis has been 
suggested by Smith. He attributed- it to the difference in the time of 
onset of sjTnptoms. The Fallopian tubes, being more distensible, do 
not cause sjonptoms as readily as does the appendix. Therefore, inflam- 
mation has been established in the tubes for some time before causing 
symptoms, thus accounting for the higher sedimentation rate in sal- 
pingitis. 

Among the ten benign ovarian tumors, which included parovarian 
cysts, pseudomucinous and serous cystadenoma and thecoma, the sedi- 
mentation rate was essentially normal except in those cases with compli- 
cations. The five cases associated with rapid sedimentation rates were 
as follows: one had twisted pedicle, two were in the second trimes- 
ter of pregnancy, one was associated with carcinoma of the breast, and 
the last case showed extensive necrosis and inflammation in the ovarian 
tumor. 

Malignant Pelvic Tumors 

There were three eases of squamous carcinoma of the vulva, grades 
1 and 2. Two patients, showing evidence of groin metastases on ad- 
mission, had been surgically treated. The third was treated^ by local 
caustic before admission and presented clinically an early lesion 1 cm. 
in diameter ; microscopically the inguinal nodes presented no pathologj^ 
The sedimentation rate in the case of the last patient was normal while 
those of the first two gave reactions I and II I’espeetively. 

There were thirt 3 ’'-eight cases of epidermoid carcinoma of the cervix, 
five grade 3 and thirty-three grade 2, 8 per cent and 92 per ^nt re- 
spectively. Of these four were clinicall}'’ classified as Lea^e of JNations 
stage 1, eleven stage 2, twelve stage 3, and three stage 4. Eight had been 
treated pre'viously, therefore, it was not possible to classify them. 
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Table I. Cakcinoma op the Cekvix 


CLASSIFICATION 

I 

KEACnON 

II III 

NOr.MAL 

L. of N. Stage 1 (4 cases) 

75 % 

25% 

0 

0 

L. of N. stage 2 (11 cases) 

91 % 

9% 

0 

0 

L. of N. stage 3 (12 cases) 

50 % 

50% 

0, 

0 

L. of N. stage 4 (8 cases) 

Those treated elsewhere 

33% 

67% 

0 

0 

“No evidence of disease” (3 eases) 

100% 

0 

0 

0 

“With evidence of disease” (5 cases) 

20% 

40% 

40% 

0 


showed abnormal sedimentation rates varying from reaction I to III. 
The degree of rapidity depended partly on the extent of the disease, but 
more on the amount of infection present (Table I). Tliis was brought 
out by the fact that reaction III occurred only after irradiation and 
one patient with this reaction had a left adnexal abscess as well. It is 
important to note that there were three patients, who had no evidence 
of the disease after being treated elsewhere, but still maintained an 
abnormal sedimentation rate. 


There were thirteen eases of malignant lesions of the fundus uteri. 
Twelve were adenocarcinoma and one Avas myosarcoma. Eighteen per 
cent of the patients who applied for treatment were in the operable 
stage. The sedimentation rate was found to be increased in all cases. 


Jacoby and Spotoft® stated that 48 per cent of their ninety-one cases 
of uterine cancer had normal sedimentation rates. Seventy-one were 
ceiwical and twenty fundal in origin. This is in distinct contrast to the 
findings in this series in which only 3 per cent of the sixty-six patients 
with malignant lesions gave a normal sedimentation rate. However, the 
method used by these investigators was not given and 15 mm. was taken 
as their limit between normal and abnormal sedimentation rate. It 
might be presumed that it was 15 mm. fall of erythrocyte per hour. If 
the tubes were 100 mm. in length, the results might be comparable to 
Cutler s 50 mm. tube, as length of the tube has been shown to 
affect the rate of fall.^ However, -witliout uniform technique, it is 
difficult to compare the results. 


Among the ovarian neoplasms, seven were malignant. There were 
foul additional patients who had generalized abdominal carcinomatosis 
with ascites. The primary tumor cannot be definitely determined, either 
clinically or at post mortem, but most probably it was ovarian. Con- 
traiy to what might be expected, even in patients with ascites, the 
rapidity of the erythrocyte sedimentation rate was not remarkable. It 
ranged between reactions I and II only. One patient, No. 68462, with 
recui'rent anaplastic carcinoma of the ovaries^ "with necrosis and 
hemorrhage, metastasis to the peritoneum ivith fibrinous peritonitis 
paralytic ileus, ascites and pleural effusion, gave a normal sedimenta- 
tion rate with a hematocrit of only 15. Wise and Durham==^ in their 
investigation of the sedimentation rate in Hodgkin’s disease noted two 
cases showing noimial sedimentation rate in the terminal stage. Gilliman 
and Enistein® in attempting to establish the relationship lietween'the 
sedimentation rate and the fibrinogen content of plasma, mentioned one 
. ^vlth severe liver damage which gave a sedimentation rate 

and fibrinogen content below the limit of normal. Cutler also observed 
a normal sedimentation rate in the terminal stage of tuberculosis It 
IS conceivable that in such patients, the factors most probably lesponsi- 
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ble for the rapid rate, the plasma jiroteiiis, liave lieen greatly reduced 
because of the markedly diminished liver function. 

On the -whole, those patients with ovarian cancer, even with ascites, 
appeared niore coinfortable and had very little pain as contrasted -with 
patients in a similar stage of cancer of the cervix. The clinical dis- 
comfort of the patient thus parallels the rapidity of the sedimentation 
rate. ^ The cases of cancer of the cervix with reactions II and III were 
invariably associated with a great deal of infection. EeicheP-* made 
the statement that the rate was not the reaction of the cancer, but rather 
the manifestation of resorption capacity for inflammatory and necrotic 
products. This emphasizes the importance of controlling infection for 
the greater comfort of patients with cancer of the cervix in the ad- 
vanced stage of the disease. 

Feldman® reported 95 per cent maintenance of the sedimentation rate, 
in vitro, throughout twenty-four hours after withdraival of blood in 
eases of malignant tumors and Hodgkin's disease in contrast to those 
with inflammatory processes whose rapid sedimentation rate showed a 
reduction toward normal after twenty-four hours. He advocated the 
additional observation of the sedimentation rate at the end of twenty- 
four hours as a means of differentiating malignant tumors from other 
conditions giving a ra]nd rate. In an attempt to corroborate his find- 
ings, fifty-one cases with malignant tumors and nineteen cases with in- 
flammatory process, with rapid sedimentation rates, had repeated read- 
ings at the end of six, and twenty-four hours. In contrast to Feldman’s 
findings, of the patients with malignant tumors, nineteen out of fifty- 
one (37 per cent) showed a decrease in the rate of sedimentation; and 
of the patients with inflammatory ])roeesses, only ten out of nineteen 
(53 per cent) showed a decrease. There is too little difference between 
the percentages in this series to give any significance to repeated sedi- 
mentation tests at the end of twenty-four hours. A possible explanation 
of the reduction in the rate after standing in vitro may be that irre- 
spective of the cause of lesion, the less extensive it is, the greater the 
tendency towards a normal sedimentation rate. (Tables II and III.) 

Table II. Eeduction in Sebimentation Bate at End of 24 Hooks in Carcinoma 

OF the Cervix 


L. of N. stage 1 

75% 

L. of N. stage 2 

33% 

L. of N. stage 3 

16% 

L. of N. stage 4 

33% 


Table III. Eeduction in Sedimentation Bate at End of 24 Hours in 
Inflammatory Diseases* 


Mild inflammatory processes (S cases) . 88% 

Severe inflam matory diseases (11 cases) 27% 

*Mild inflammatory diseases included lymphogranuloma, venereum, 

Severe inflammatory process included advanced tuberculosis with mixecl inieciio . 


After irradiation, the sedimentation rate may be temporarily nu 
creased, as observed bj’" i\Iadrazo^^ and Jacoby® and in the few irradiatea 
cases of carcinoma of the cervix included in this series. As a_^ude to 
prognosis, after the local lesion is well controlled, Jacoby^ and bpotot 
stated that a normal sedimentation rate gave hope of a "cure Avnile 
a persistent rapid rate called for closer ohseiu'ation for recurrences. 
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Summary- 

Two Inindred and nine erytlii'ocyte sedimentation tests were per- 
formed on two linndred and five patients as a diagnostic aid in pelvic 
pathology. Of the two hundred and five patients, one hundred and 
thirty-nine had benign lesions and sixty-six had malignant tumors. 
Among the benign lesions, pregnancy and infection increased the sedi- 
mentation rate. Ninetj’--seven per cent of malignant tumors showed a 
rapid sedimentation rate. Persistence of the rapidity of the sedimenta- 
tion rate at the end of twenty-four hours in vitro does not differentiate 
malignant tumors from inflammatory processes. 

The test is a definite aid in differential diagnosis in pelvic pathology. 
As in nonspecific laboratory procedures, the result must be interpreted 
in conjunction mth clinical history and findings. It is also important 
to have uniform technique iiefore a comparison of results from various 
clinics can be made. 
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PREGNANCY AND THE DOUBLE UTERUS 

Hoyt C. Taylor, M.D., New HA^^i:N, Conn. 

(From the Department of Ohstetrics and Gynecology, 

Yale University School of Medicine) 

L ack of fusion of the miillei'ian ducts, either complete or incomplete, 
i presents to the obstetrician and gynecologist a problem which 
demands knowledge of the dangers Avhieli may result from this anomaly. 
Since the deformity occurs only once in about 1,500 obstetric, ano 
about once in 2,000 gynecologic eases, it is probable that even the 
specialist may see bi;t few eases in a lifetime. 

Terminology 

There is some confusion in naming the different degrees and types 
of the anomaly. All degrees of lack of fusion of the rniillerian ducts 
exist, from notching of the uterus, as in uterus arcuatus, to two com- 
plete sets of genital organs. The uterus may be divided completely, 
or by a septum, and likewise the cervix and vagina may be partially 
or completely divided. Hence, the uterus alone, the’ uterus and vagina 
together, or the vagina alone may be affected. When the rniillerian 
ducts fail to develop normally as well as fail to fuse, then one utems or 
vagina, or both, become rudimentary organs. DeLee^ lists nine variations 
as follows : 

1. Uterus duple.v bicornis cum ragina septa. 

2. Uterus septus duplex or uterus bilocularis. 

3. Uterus subseptus unicollis. 

4. Uterus subseptus unicorporeus. 

5. Uterus arcuatus. 

6. Septate vagina. 

7. Uterus bicornis unolatere rudimentarius. 

8. Uterus with closed accessory horn. 

9. Uterus unicornis. 

Graves^ lists eight types which do not correspond in description or 
in terminology with the above. In any event, such terms do not imme- 
diately present a clear-cut picture and must be accompanied by a 
detailed description to be comprehensive. Such confusion could be 
avoided by a simplified classification, as : 

1. Uterus arcuatus. 

2. Double uterus witli a single cervix. 

3. Septate uterus with a single or a septate vagina. 

4. Double uterus with a double cervix. 

5. Uterus with a rudimentary horn or absence of one horn. 

In this it will be noted that the terms “septate” and “uterus arcuatus 
have been retained since they are in general use. The terms “bicornu- 
ate” and “uterus didelphys,” frequently used interchangeably in the 
literature, are confusing and should be discarded. There are, of course, 
eases not covered by this proposed classification, but a few modifying 
words would be sufficient to denote variations. 

38 § 
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Pregnanc.y in eases of double uterus is always an interesting pbe- 
nomenou. The following eases are taken from the records of the New 
Haven Hospital and represent cases seen over a past ten-year period. 

Case 1. — ^Pregnancy in a septate uterus with a septate vagina. 

O.^V., a 25-year-old primigravida, whose anomaly "double vagina 
and double uterus” was diagnosed correctly by her local physician. 
Diffieultj’' diiring coitus was easily remedied without operation when 
the defect was explained to the couple. The patient was referred to 
the New Haven Hospital obstetric clinic when she became pregnant. 

First seen on February 16, 1941, she gave her last menstrual period 
(L. M. P.) as October 8. 1941. History and physical examination were 
negative except for a history of severe dysmenorrhea. There was no 
history of pelvic anomalies in the family. Pelvic examination revealed 
a septate vagina ; left side was somewhat smaller, both sides admitted 
two fingers without discomfort. Two separate, somewhat infantile, 
cervices were demonstrated. The right cervix was softened and was 
the site of a small cervical polyp. On bimanual examination, it was 
felt that there were two separate uteri, the one on the left being nor- 
mal in size, the one on the right being enlarged to the size of a two 
months’ pregnancy, soft and boggy. 

Roentgen pelvimetry revealed an essentially adequate pelvis. On 
February 28, 1942, the patient was admitted, having had cramps and 
vaginal bleeding for two hours prior to admission. Physical examina- 
tion revealed the uterus on the right side to be the size of a 4 to 5 
months’ pregnancy. Fetal heart rate was normal, definite contractions 
were felt. Pelvic examination showed the bleeding coming from the 
nonpregnant side. Diagnosis, threatened abortion. The patient was 
kept under moderate sedation and Avas given progesterone for the next 
three days. The fetal heart rate remained good, while the slight vagi- 
nal bleeding and uterine cramps continued until March 2, 1942, Avhen 
a uterine east was expelled from the left uterus. The pathological 
report was "decidual cast with acute and chronic inflammatory reac- 
tion.” When a basal metabolic rate Avas checked at -7, desiccated 
thyroid 0.06 Gm. a day Avas started along Avith Avheat germ oil capsules. 
The patient Avas discharged on the sixth hospital day. 

On March 26, 1942, the patient reported only slight spotting and 
slight cramps at rare interAmls. Examination shoAved the nonpregnant 
uterus to be Ioav in the pelvis on the left, and the fetus on the right 
to be presenting by vertex. On April 23, 1942, the fetus presented by 
the breech. Because of the danger of premature labor and in AueAV 
of the patient's course, no attempt Avas made either to dislodge the 
uonpregnant uterus oirt of the pelvis or to do an external version. 

On June 10, 1942 labor began. The fetus still presented by breech 
and the uonpregnant uterus remained incarcerated in the pehus ob- 
structing the birth canal. The cei-Aux on the right Avas 1 to 2 cm. 
dilated. A Ioav cerAucal type cesarean section AAms performed 7 hours 
after the onset of labor, the indication being incarceration of the non- 
pregnant uterus in the pelvis Avith breech presentation. 

At operation the anomaly of the uterus Avas demonstrated to be a 
septate uterus Avith pregnancy in the right side. The nonpregnant 
side was Ioav in the peh'is, the size of a 2 to 3 months’ pregnancy. A 
2,455 Gm. infant Avas delivered. 
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Tlie postoperative course was uneventful and no additional tissue 
was passed from the left lialf of the uterus. The patient was dis- 
charged on lier 14th day. At a subsequent visit the uterus was found 
to be well involuted and she reported that her menstrual periods Avere 
noAv practically painless. 

During the past ten years at the New Haven Hosiiital obstetric ad- 
missions haA^e totaled 9,822 and gynecologic 6,442. Nine cases, six 
obstetric and three gynecologic, of lack of fusion of the nuilleriaii 
duets Avere found ; making the incidence of the anomaly about 1 in 
1,500 ob.stetric, and 1 in 2,000 gynecologic patients. Abstracts of the 
remaining eight eases are presented here in abbreviated form. 

Case 2.—M. E. J., a 41- year-old Avhite primigraAdda married for one 
year, Avas examined first by her physician and told that she had a 
double uterus. History negatiA'c except foi’ an appendectomy 20 years 
ago and removal of an ovarian ey.st 14 .years ago. In the fourth month 
of her pregnancy she passed a decidual cast from the right uterus AA'ith 
slight bleeding and cramps; during this time she Aims kept in bed foi' 
4 to 5 days. In her sixth montli she developed bronchopneumonia and 
Avas in the ho.spital for 9 da 3 'S. Phj^sieal examination on admis.sion at 
the time of labor Avas iiegatiAm except for the peHic examination, 
AAdiich revealed a Amginal septum A\dth a separate uterus on each side, 
the left side being the pregnant .side. A labor of 10 hours A\ms con- 
cluded bj'' loAv forceps after incision of Ihe septum, A\diich held up the 
head in the second stage. The bab.y Aveighed 7 pounds and 10 ounces. 

Case 3. — M. C., a 30-.ycar-old Avliite para iii, graAdda iA”^, AA'as admitted 
October 10, 1941. Last menstrual period Avas given as July 16, 1941. 
She attempted abortion bj^ medication, bleeding one day in August, 
September, and on October 8th passed some tissue; then spotted until 
admission to the hospital because of loAver abdominal cramps. Physical 
examination Avas negatiAm except for the pehdc, and eAudence of rheu- 
matic heart disease. PelAUC examination shoAved the ceiwix to be nor- 
mal, some perineal relaxation, the fundus to be in midposition AAdth a 
mass in the right adnexal region estimated at 8 to 10 cm. across, soft 
and fluctuant. The left adnexal region Aims negatiAm. The preopera- 
tive diagnosis Avas question of abortion, complete, Avith right OAmrian 
cyst or an ectopic pregnancy. At opei’ation the patient Aims found to 
haAm a bicornuate uterus Avith pregnancj'' in the right horn, but the 
specimen had been nearly removed before the operator recognized the 
anomaly. Subtotal hysterectomy Avas performed. The pathological 
report Avas “bicornuate uterus AAdth pregnancy in the right horn, nor- 
mal endometrium in the left horn (no decidua).” (By the time the 
specimen had been remoAmd there aa'us partial separation of the pla- 
centa. IVe shall never knoAV AAdiether all the bleeding occurred fi’)®’ 
the passage of the decidua from the nonpregnant horn, or AA^hether the 
operator Avas dealing also with an ineAutable abortion.) 

Case 4.— R. D. D., a 21-year-old AAdiite primigravida. had an incom- 
plete double Amgina and a double uterus Avith pregnancy on the iig 
side. At operation the left side Aims slightly larger than a norma 
nonpregnant uterus. Cesarean section Avas done folloAved by a supra- 
vaginal hysterectomy. 

Case 5.— Baby W., a premature of 1,965 Cm., Avas born Avith miiltiple 
defects, including a “uterus bicornis and a bifid vagina. Death oc- 
curred after 22 hours. 
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Case 6. — E. T., a 26-yeaT-old white para 0, gravida iii, was seen with 
her third abortion at 3 months and was examined during her clinic 
visits by five different doctors; however, no one discovered the anomaly. 
It was not until the examination under anesthesia that the diagnosis 
of “uterus didelphys” was made. The patient had a double vagina, 
double cervix, and double uterus with the pregnancy and incomplete 
abortion being on the left. 

Case 7. — J. K., a 46-year-old white nullipara, married for one year, 
was admitted with the complaint of dyspareunia. Pelvic examination 
showed a double vagina, both sides inadequate for coitus, two cervices 
and two uteri. The septum was excised with relief of symptoms. 

Case 8. — E. C., a 29-year-old para ii, had her first baby in 1939, at 
which time a diagnosis of “uterus didelphys” was made. Two cer^dees 
were described in the history. Pregnancy, resulting in a 2,665 Gm. 
female infant, was complicated by mild pre-eclampsia. The patient 
had a spontaneous delivery after a labor of only two hours. 

In 1942, with her second pregnancy, toxemia recurred in the eighth 
month. Pelvic examination showed vestiges of a vaginal septum and 
some irregularity of the fundus, at that time 2 to 3 months pregnant, 
which suggested a “bieornuate utei’us.” After a two-and-one-half- 
hour labor the patient Avas again delivered spontaneously of a 2,605 
Gm. female. Diagnosis again recorded as “uterus didelphys. ” 

To clear up the diagnosis, the patient was sent for, and vaginal 
examination revealed the second examiner to be essentially correct. 
A vestige of a vaginal septum was foiuid in the vaginal vault, a single 
cervix and a “bieornuate uterus,” each horn being, easily demonstrated 
with a sound. 

Case 9. — C. W., an 18-year-old Avhite single girl, was admitted twice 
for pyelonephritis complicated by the absence of the left kidney. 
During the second admission a D, & C. done for menorrhagia revealed 
hyperplasia of the endometrium, a double cervix and a double uterus. 
On the third admission, a supraAmginal hysterectomy Avas performed 
because of continued profuse uterine bleeding. 

A revicAv of the literature in recent years gives a total of 262 cases of 
these types of uterine anomaly. These may be summarized as folloAvs: 


Total cases 271 

Obstetric 265 

Gynecologic 6 

Cesarean sections — total number 47 

Corrected 41 

Percentage — corrected 15.5% 

Abdominal operations 

Obstetric — Exc. cesareans S 

Gynecologic 4 

Incarceration of nonpregnant born 12 or 4.5% 

Maternal deaths 4 or 1.5% 

Abortions — Smith, low quotation 12.8% 

Schauffler, high quotation 53.0% 

Average, DeLee and others 25.0% 


Discussion 

The diagnosis of congenital malformation of the female genital tract 
due to lack of fusion of the mullei'ian ducts is not usually made until 
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pregnancy lakes place, altliougli rarely dysparennia is the presenting 
symptom. The condition is often overlooked and a i^atient may pass 
through pregnancy without difficulty. More often a pelvic mass is 
made out and the i^atient subjected to a laparotomy which may lead 
to the loss of all the pelvic organs, sometimes before the operator is 
aware that he is dealing with an anomalj'^ and not a pathologic entity. 

The i)resence of any vaginal anomaly should lead one to suspect 
further anomalies of the genital and possibly of the urinary tract. 
The exact type is often diftleult to make out by means of bimanual 
palpation alone. Injection of a nonopaque medium, if the patient is 
not pregnant, will aid in determining the exact nature of the uterine 
lack of fusion. However, dui'ing pregnancy all the dangei’S of infec- 
tion in a pregnant or pseudopregnant uterus, as in the nonpregnant 
horn, are encountered. When a rudimentary horn or vagina exists, 
the possibility of hematometra or hematocolpos is also present. As 
pointed out by Miller,^ regular menstruation does not rule out hemato- 
metra in a rudimentary horn. 

Pregnancy . — The incidence of abortion in cases of uterine anomaly 
is about 25 per cent, although Findley,’ whose series numbered 135 
cases, reported the somewhat higher incidence of 39.6 per cent. 
Sehauffler® found an incidence of 53 per cent. Since some cases of 
abortion may be due to an uni-ecognized anomaly, the higher figures 
may be more acciuvate. Premature laljors are frequent, although no 
statistics on this point are available. A case reported by Oker-Blom, 
quoted by Findley,^ maj^ shed light on the reason for the high inci- 
dence of abortion in these eases. This patient had a double utei'us, 
one horn being smaller and poorly formed. Five pregnancies in the 
larger horn went to term, while four pregnancies in the smaller horn 
ended in abortions. SehauffleF states that uterine septa and poorly vas- 
cularized irregularities of the fundus are responsible for the high inci- 
dence of aboi’tions in these cases. 

The anomaly has been reported by some writers as enhancing the 
chance of pregnancy, but Smith® came to the conclusion that there 
was a decreased tendency, basing his statement upon a comparison of 
the average age of primigravidas and the length of time between mar- 
riage and pregnancy in his cases, as compared Avith controls. 

Even after the danger from abortion has passed, the anomaly may 
still be a source of difficulty in pregnancy; such difficulty may vary 
from malposition of the fetus to rupture of the uterus. The latter, 
fortunately, has been rarely encountered. 

Management in Pregnancy.— The proper management of the ante- 
natal period and labor should be emphasized. Although in actual 
figures incarceration of the uterus occurred in only 4.5 per cent ot 
the cases, one can read betiveen the lines in many reports and question 
many more ; especially ivhen such reasons for cesarean section v ere 
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given as “failure of the head to descend” or “breech presentation.” 
In early pregnancy, if the nonpregnant horn is palpated, it can be 
followed more easily during pregnancy as noted by Schauffler.® In the 
case here reported in detail this was borne out. Findley^ states that, 
“in the event of delayed labor due to an impacted nongravid uterus 
that cannot be dislodged, cesarean section is indicated.” Theoretically 
this is correct, but search of the literature fails to reveal any report 
of maniTal displacement at the time of labor. It might not be without 
risk due to the possibility of rupturing the uterus. Also, if the uterus 
failed to rise liy itself, it probably would be impossible to raise it out 
of the pelvis after it had become moulded in place at term. If an 
attempt were to be made, it would seem that during the sixth or 
seventh month would be the best time. However, with the possibility 
of premature labor, that too seems ill-advised, and it is for just that 
reason that the author did not manipulate the uterus in the case here 
reported. Schauffler® quotes others in the opinion that even though 
the uterus remains deep in the pelvis, it may not necessarily cause 
absolute dystocia or serious hai’m. In the case of a vertex presenta- 
tion, which finally engaged after a trial labor, this statement may be 
agreed with, but in the case of breech presentation it would seem that 
cesarean section is al^solutely indicated. Schaiiffler® reports four breech 
presentations in his fifteen eases, but no incarceration of the nongravid 
uterus in any of these. Cesarean section was done because of the 
anomaly in 15.5 per cent of the cases collected, while eight additional 
cases had laparotomies for other reasons. This would seem at vari- 
ance with the statement seen frequently in the literatiire that the 
management of pregnancy and labor in the double utei’us should not 
differ from that of pregnancy in the normal uterus save in the event 
of complications. The condition itself is a complication of pregnancy 
and should be regarded as such. In Findley’s* series of 135 cases with 
a total of 217 deliveries, only 38.2 per cent of the deliveries were spon- 
taneous while Falls’' reported major operative procedures in eleven out 
of fifteen eases. Any condition which results in as high as 53 per cent 
abortions, frequent premature labors, and then runs the gamut of 
operative obstetrics must be considered seriously. In handling these 
eases in labor it should be remembered that the cervix may be poorly 
formed, the musculature of the uterus may be irregular, poorly vas- 
cularized, thin and irregulaily disposed while the stroma may be 
inadequate. A point particularly emphasized by Falls'’ is that the 
fetal heart rate may become irregular during labor, probably on the 
basis of poor vascularization of the uteims, and this he considers an 
indication for cesarean section. 

Third Stage of Labor . — In the event of spontaneous delivery the 
placenta often fails to separate, 37.9 per cent manual removals being 
reported by Smith.® This may well be due to irregularities of contour, 
insertion of the placenta on a septum or faulty contraction of a poorly 
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formed fundus. In the event of spontaneous separation of the pla- 
centa, post-partum liemorrhage is not infrequent, Smith® reporting 20 
per cent in •which uterine packing was necessary. Insertion of the 
placenta on an intrauterine septum or faulty arrangement of the mus- 
culature most certainly accounted for manj’' of these hemorrhages. 

Physiology . — Severe dysmenorrhea has been reported often in these 
cases. However, one of the most interesting problems is presented by 
the nonpregnant horn of the uteiais and its decidua. Findley"* stresses 
the independence of function as evidenced by menstruation in the non- 
gravid uterus. Only one such ease was found in the literature here 
reviewed.' Sehauffler® reported bleeding in three of his eases in which 
the pregnancy was carried to term and consistently in those who 
aborted. It is conceivable that the three who bled and were carried 
to term were bleeding froni the nonpregnant horn. DeLee^ states that 
the decidual east ma}^ be expelled and the pregnancy continue on the 
other side, but that usually it comes aAvay in the puerperium. In the 
eases reviewed the matter was ignored except for a statement of 
fSchauffler® that “when bleeding occurs it should be considered as re- 
flecting damage to chorionic tissue of the pregnancy itself and should 
call for measures combating threatened abortion.” This is a reason- 
able attitude, but he further says that, “bleeding and bleeding with 
cramps are never to be regarded as harmless because it may be thought 
to originate in the accessory horn.” The latter statement seems radi- 
cal, for two out of the four eases in our small series of six cases in 
pregnancy had bleeding due to haimiless passing of a decidual cast 
from the nonpregnant horn. The reason for the expulsion of the east 
seems to be pressure from the expanding pregnant horn. This is the 
more plausible in those cases in which incarceration of the nonpreg- 
nant horn takes place. It is a matter of interest that apparently the 
decidua once expelled does not reform, for neither of our cases ex- 
pelled decidua in the puei'iierium. 

Morbidity and Mortcdity . — Jlaternal morbidity was reported by Smith® 
as 30.7 per cent and was obviously due to the high percentage of oper- 
ative deliveries. In the reported eases from the literature there were 
four maternal deaths, an incidence of 1.5 per cent. Fetal mortality 
was reported by Smith® as 2.8 per cent coi'rected, 14.2 per cent ini- 
eorreeted. 

Conclusions 

1. Duplication of the female genital tract due to lack of fusion of 
the miillerian ducts may be a formidable complication of pregnancy. 

2. Simplification of the teianinology in lack of fusion of the m'iillerian 
ducts seems necessary and a classification is here suggested. 

3. Incarceration of the nonpregnant uterus with a breech presenta- 
tion at term is an absolute indication for deliveiy by cesarean section. 

4. Bleeding during gestation in a patient with duplication of the 
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uterus should l)e always carefully investigated. It may l)e due to pas- 
sage of a decidual cast and not indicative of a threatened abortion. 
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OBSERVATIONS ON THE ELDERLY PRIMIGRAVIDA 

H. W. Ervlxg, B.A., M.D., and H. A. Power, B.S., M.D., 
Pittsburgh, Pa. 

(From the Department of Obstetrics, University of Pittsburgh, School of Medicine, 
and the Elisabeth Steel Magee Hospital) 

T he presence in the hospital of an elderly primigravida is usually 
the cause of considerable anxiety to the attending physician, and 
doubts are frequently expressed as to tlie successful outcome of the 
pregnancy and labor. Are there valid reasons for tlie doubts and the 
anxiety ? 

In an effort to answer these questions, we have reviewed the records 
of primigravidas 35 years of age and over delivered at the Elizabeth 
Steel Magee Hospital during the five-year period l3etween February 1, 
1937, and February 1, 1942. 

During this period there Avere 15,079 delweries. Oiie hundred and 
ninety-nine (1.32 per cent) were primigravidas 35 years of age and over. 
Most (108) of these were in the 35- to 36-year-old age group. Thirty- 
one patients were 40 or over, and of these the Hvo oldest Avere 44 years 
of age. There Avere tAvo sets of tAvins. Ward cases constitute approxi- 
mately 50 per cent of all hospital patients, but only 17 (8.5 per cent), 
of Avhom seA'en Avere negroes, of the elderly primigravidas Avere of 
Avard status. This is probal^ly accounted for by the fact that most women 
in the loAver economic bracket marry and beget offspring earlj'. There- 
fore, the problem of the elderly primigravida is essentially that of tlie 
private plrysiciarr arrd not the charity Irospital. 

The methods of delwery shoAvn irr Table I Avere emploj’cd. 


T.vbi.e I 


Spontaneous 

26 

(13.2%,) 

Loay forceps 

86 

(43.6%) 

Midforceps 

IS 

( 9.1%,) 

Version and eStraction 

20 

(10.2%) 

Breech extraction 

16 

( S.1%;) 

Cesarean section 

Cesarean section ndth hysterectomy 

28 (14.2%) 

3 ( 1.6%,) 

(15.8%,) 


Not included are the tAvo sets of tAvins. One set Avas deliA-ered by 
breech extracliorr arrd version and extraction, and the other .set spori- 
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taneoiisly and by breech extraction. Dnhrsscn’.s incisions were employed 
once and Piper forceps were applied to the aflercoming head in four 
instances. 


When series of eases are publislicd witli a lower operative jiercentage 
than ours, yet with explanations and almost apologies on tlie part of 
the author for the incidence of operative procedures, we find it difficult 
to understand the rationale of these apologies. We have found, espe- 
cially in the case of elderlj'- priniigravidas, tliat lieing “radical” early 
may be the most conservative procedure in the end. This hospital is 
almost exclusively limited to olistetrics and gynecology, and consultation 
is required for anj’’ suspected pathology or for any procedure other 
than low forceps. A better opportunity is thus offered for anticipation 
of difficulties than is present in most general liospitals. AVe are neither 
ultra-consprvative nor radical, tending toward a middle-of-the-road pol- 
icy, and we teach the medical students and resident staff accordingly. 
For the five-year period mentioned, cesarean section accounted for 4.54 
per cent of all deliveries, version and extraction for 5.3 per cent, and 
spontaneous deliver}^ for 55.22 per cent. AA^e feel tliat elective cesarean 
section or version and extraction, while circumstances are ideal, is far 
better than to allow patients to have prolonged labors followed by dif- 
ficult operative methods as a last resort. Only seven of the thirty-one 
sections in this series were in labor at the time of operation and none 
had prolonged labor with ruptured membranes. Obviouslj", version and 
extraction was performed while conditions were good since there was 
no instance of ruptured uterus. Many times it was used eleetively. It 
is easier and safer to stay out of trouble than to get out of it, once you 
are in. We acknowledge of course as a basic concept that the safety 
of the mother is paramount, but if, with this basic concept in mind, we 
feel we can also get a living baby, we do not hesitate to use operative 
procedures under ideal conditions. AA’^e do not offer excuses for the 
percentage of sections (15.8 per cent), or versions and extractions (10.2 
per cent) in this series although almost 4 and 2 times greater, respec- 
tively, than the normal for all Vatients delivered in the hospital. Our 
results speak for themselves.>^^ith a woman of 35 or over, pregnant 
for the first time, the child is very important, and we franklj^ aclniowl- 
edge that age may" be the deciding factor in influencing us to resort to 
certain elective operative measures. 

In analyzing the thirty-one cesarean sections, the indications were as 
sho-svn in Table II. 

Table II 


Cephalopelvic disproportion. 15 

Rheumatic heart disease 3 

Degenerating or necrotic fibroids 3 
‘ ‘ Elderly primipara ’ ’ 2 

Quiescent pulmonary tuberculosis 

■with flat pelvis 1 

Tuberculosis of hip -with naegle 
pel'vis 


Chronic nephritis . ^ 

Coronary heart disease and fibroids 1 

Marginal placenta previa 1 

Partial separation of the placenta 1 

Pre-eclampsia ^ 

Breech presentation i 


1 
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The factor of age came into play in at least nine of the sections done 
for disproportion, clinical judgment being placed ahead of x-ray evi- 
dence in four eases. As regards many of the other indications, the age 
of the patient was the deeiding factor. Vaginal delivery might have 
been attempted had the patient been much younger. The opportunity 
to sterilize (4 cases) and perform myomectomy (1 case) was an added 
although not a deciding influence. Cesarean section followed by hys- 
terectomy was performed in three eases, not due to prolonged labor and 
mis judgment of the size of the pelvis, but, for necrotic fibroids in two 
instances and coronary heart disease with intramural uterine fibroids in 
the third case. 

Turning now to the complications (Tables III, IV and V) found in 
the elderly primigravidas, one is astounded at their number and scope. 
The diseases of middle age have appeared. Tlie friability and ine- 
lasticity of the tissues is evident. Such conditions are truly proof that 
the elderly primigravida warrants unusual care and attention. 


Table IIL Complications op 
Pregnancy 


Premature labor at 5% to 7 

montlis 7 

Fibroids 14 

Essential hypertension 3 

Nephritic toxemia 7 

Eclampsia 3 

Pre-eclampsia 9 

Hyperemesis 4 

Hs'dramnios 1 

Eheumatic heart disease 3 

Coronary heart disease 2 

Pyelitis 3 

Tuberculosis (hip, pulmonary) 2 

Pneumonia 1 

Syphilis 2 


Table IV. Complications op Labor 


Uterine inertia 34 

Cervical stenosis 3 

Partial separation of placenta 4 

Marginal placenta previa 2 

Prolapsed cord 3 

Amnionitis 1 

Retained placenta 1 

Postpartum hemorrhage 5 

1® Laceration of perineum 11 

2° Laceration of perineum 12 

3° Laceration of perineum 11 

Complete 5 

Sphincter fibers 6 


The large increase in the number of complications of pregnancy in 
this age group over the usual run of obstetric cases is self-evident. 
Fibroids in fourteen patients, toxemias early or late in twenty-three 
patients, heart disease in five patients, all occurring in a series number- 
ing only 199 1 Five per cent of the elderly primigravidas in tliis series 
either ivent into labor spontaneously and delivered before the fetus 
weighed more than 1,300 grams, which can be considered below the 
age of “viability,” or were induced for maternal indications. There 
were seven cases of spontaneous premature labor at to 7 months’ 
gestation, and three other patients had labor induced at this stage be- 
cause of eclampsia, nephritic toxemia and intrauterine fetal death 
respectively. 

In analyzing the complications of labor (Table IV), inertia and 
third-degree lacerations stand out. On reviewing the length of labor, it 
was found that the average for the 168 patients with vaginal deliveries 
was 17.4 horn’s. The shortest labor lasted 2 hours and 8 minutes, the 
longest 105 hours. Although only thirty-four instances of inertia are 
recorded among the complications, forty-nine patients (29 per cent) 
had label’s of more than IS hours, cenerally considered to be the 
average in a primigravida. 
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There were eleven tliird-dogree laceralions of tlie perineum, despite 
episiolomies in most instances, whicli demonstrates liow age increases 
the friability of the tissues. Midlinc episiotomj' is not to be recommended 
in the elderly primigavida, but rather deep posterolateral incision. 
There were only 13 intact pcrineums following the 168 vaginal deliveries. 

The postpartum complications (Table V) appear normal. 

Table V. Complications oe Puerpebium 

Locliiometra 
Endometritis 
Pyelitis 
P3’elonophritis 
Thromboplilebitis 
Lobar pneumonia 
Mastitis 
Parotitis 

Eectovaginal fistula 

The average postpartum hospital sta}”^ was but 14 days, the shortest 
being 9 days and tlie longest 66 days — ^tlie latter due to thromboplilebitis. 
Onty eiglit patients were liospitalized for 20 days or over following 
delivery. 

An analysis of morbidity in accordance with the classification of 
Ziegler and Austin,^ i.e., 

(1) Afebrile Zone — 99° F and under 

(2) First Febrile Zone — above 99*^ F and below 100.4° F 

(3) Second Febrile Zone — 100.4° F and above for 2 con- 
secutive days excluding the first 24 hours, gives us the following: 

There were 84 (42.21 per cent) afebrile patients; 84 (42.21 per cent) 
in the first felirile zone and 31 (15.58 per cent) in the second. This com- 
pares with the Elizabeth Steel Magee figures for the year 1937 of 48.47 
per cent, 42.37 per cent, and 9.16 per cent respectively, as cited by 
Ziegler.^ 

What of the infants of these elderly primigravidas ? Males pre- 
dominated in the ratio of 108 to 89 (plus 2 sets of male twins) and 
in patients over 40, the ratio was 18 to 13. The weights varied from 
700 grams to 4,945 grams. There were 26 premature infants which 
weighed less than 2,500 grams. Ten infants weighed 4,000 grams or 
.over. Only three infants presented abnormalities. These deformities 
: were talipes equinovarus, talipes equinovalgus, and hemimelia. 

In the final analysis, maternal and fetal mortality is tlie measuring 
stick of any method of handling a group of iiatients. Eeeently Wahr- 
singer and Kushner- reported a series of one hundred eleven patients 
with a maternal mortality of 2.7 per cent and a gross fetal mortality 
of 9 per cent. Thej^ cite a report presented by Nixon with 4 per cent 
.and 17 per cent for the respective mortalities although no sections were 
done, as well as a report by Linden with no maternal mortality but 4 
"per cent craniotomies. In our series no mother died, but nineteen infants 
were lost, a gross fetal mortality of 9.5 per cent. As stated above, ten 
infants can be classified as “nonviable” due to the period of gestation 
and four othei’s were macerated (the mothers of three of these wtye 
aged 41 years or over, and one had a section and hysterectomy for a 
necrotic fibroid, fetal heart sounds being absent prior to operation). 
The corrected fetal mortality is therefore 2.7 per cent. Of the remaining 
five infants, two were premature, weighing 1,925 and 1,975 grams re- 
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1 
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speetively; in the latter, the mother had labor induced for severe pre- 
eclampsia. The infant was stillborn. Of the three fnll-term babies, one, 
following low forceps delivery, died on the third day due to a tentorial 
tear; a second was stillborn Mlowing a difficult version and extraction, 
probably from the same cause; and the third died of hemorrhagic dis- 
ease of the newborn on the third day after birth. It was delivered by 
midforeeps because of maternal eclampsia. 

Conclusions 

A series of 199 elderly primigravidas delivered over a five-year period 
at a teaching maternity hospital is reported. This group comprises 1.32 
per cent of total deliveries. There was no maternal mortality, a gross 
fetal mortality of 9.5 per cent, and a corrected fetal mortality of 2.7 
per cent. 

Tlie elderly primigravida 35 years of age or over, is more subject to : 

(1) Loss of the fetus at 5 to 7 months — ^l^efore “viability” 

(2) Premature labor 

(3) Degenerative diseases 

(4) Early or late toxemias of pregnancy 

(5) Inertial labors 

(6) Third-degree lacerations 

With these complications in mind, more careful attention is needed 
to continue the pregnancy and more elective obstetric procedures may be 
needed at term to effect delivery. It is important, if operative interfer- 
ence is deemed necessary, that it be instituted as early in labor as feasible 
before the ideal time, as regards the safety of mother and infant, has 
passed. Individualization of patients is an absolute necessity. 
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THE LOCAL USE OF ACID MEDIA AND SULFA DRUGS IN THE 
MANAGEMENT OF CERVICITIS AND VAGINITIS 

J\IELVIN A. Roblee, M.D., RA.C.S., St. Louis, Mo. 

{From the Department of Obstetrics and Crijnccologp, Washington University School 
of Medicine, The St. Louis Maternity Hospital and Darnes Hospital) 

r^ROM 1936 to 1940 the local use of anhydrous lactose as a pH factor 
1 was studied and reported.^ This anhydrous sugar applied as a 
vaginal pack produced buffered acids through bacterial decomposition 
eneoux’aging the acid flora, Dbderlein bacilli and inhibiting the pyogenic 
cocci bj^ creating an environment pH 4.5. 

It remained to be seen if by adding local sulfa drags, further dif- 
ferential action could be obtained. Sulfa drags are neutralized bj^ the 
para-aminobenzoic acid present in pus." Therefore, when pus is found 
in the cervix and vagina, a large concentration of sulfathiazole or 
sulfanilamide is needed locally to produce any bacteriostatic elfect. 
Such factors as surface tension adhesiveness, and confining ability of 
the media were found to be of great importance when sulfa drugs were 
added. Contact of the sulfa drug with tlie surface lesion must be main- 
tained eonstantlj' to bo effective. 

Sulfathiazole showed no clinical evidence of absorption from either 
cervix or vagina. One patient, who had a dilatation and curettage as 
well as an extensive conization of the cervix, had 30 grams of sulfathia- 
zole powder packed into the cervix and vagina. Subsequent blood level 
concentration showed 0.3 mg. per cent. Another patient under identical 
conditions had 30 grams of sulfanilamide packed into the cervix and 
vagina, and showed a blood level concentration of 0.7 mg. per cent. 

Sodium sulfathiazole, the sodium salt of sulfathiazole with a pH 
9.6 to 12,0, caused sloughing of the cervical mucosa in ten eases and 
cervical erosion in twelve patients and could not be used alone. When 
combined Avith an acid medium or acid A^chicle, it became sulfathiazole, 
losing its sodium ion. 

Methods of application of sulfa drugs alone and in suitable vehicles 
have had our attention for the past two and a half years. Sulfa- 
nilamide is less effective in cervical and vaginal nonspecific infections 
than sulfathiazole. Sulfathiazole is also specific for the gonococci. 

Conization of the eeiwix is the method of choice in removing cervical 
tissue containing nabothian cysts and infected glands.® The remaining 
cervical tissue must recover from the burn inflicted at the time of 
conization. The effect of sulfa drugs in burns is Avell established.'* 

Sulfa drugs used alone in the Amgina did not encourage the groAvth^ 
of acid Amginal flora, or retard the Doderlehi bacilli in any Avay, if 
sugar or buffered acid Jellies Avere also used. When sulfathiazole Avas 
mixed Avith beta lactose as a poAvder, insufScient concentration or 
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application of the sulfa drug resulted, and little or no improvement 
was noted over the use of the sugar alone for conization or vaginitis 
application. But when sulfathiazole was used alone as a cervical pack 
and filled the newly coned area of the cervix, and when such a sulfa 
pack was held in and against the cervix by a vaginal pack of beta 
lactose, marked clinical improvement in the rate and character of 
cervical healing after conization was noted in all eases. This procedure 
was done as a routine on all conizations, and the cervix cleaned and 
repacked with sulfathiazole and the vagina with beta lactose two times 
a week for the first two weete postconization. 

At the American Congress on Obstetrics and Gynecology in St. Louis, 
April, 1942, Dr. Dudley Smith and the author presented a scientific 
exhibit on the use of sulfathiazole at the time and following conization 
of the cervix and coagulation of Skene’s ducts in selected cases of 
acute gonorrhea, which did not respond to oral administration of sul- 
fathiazole.® Twelve such patients who had received one gram of 
sulfathiazole four times a day for five days, for two or more such 
courses of therapy, still persisted in positive urethral and cervical 
cultures, and were subjected to conization of cervix and destruction 
bilaterally of Skene’s duets by surgical diathermy. Local sulfathiazole 
was used as in Table I on eight cases, and on four cases with buffered 
acid jelly, as shown in Table II. There was no morbidity noted in this 
rather radical procedure and eleven cases became free from the gono- 
cocci as demonstrated by repeated cultures. Only one patient later 
developed a positive urethral and cervical culture; she had had in- 
sufficient removal of cervical tissue at the time of conization. No 
greater test could be used to prove the effectiveness of sulfathiazole and 
a buffered acid medium of pH 4.5. 

Since Slay, 1942, all cases of cervicitis and vaginitis, as well as pre- 
operative and postoperative conizations, have had buffered acid jelly 
applied as the vehicle for sulfa drugs. The formulas were as follows ; 

Sulfonamide Jelly (Gyn.), No. 151-3-B-2 


200 mesli sulfanilamide 5.0% 

200 mesli sulfathiazole 5.0% 

Tragacantli flakes 3.0% 

Granular boric acid 3.0% 

Glycerin 10.40% 

Powdered acacia 2.0% 

Potassium hydroxide solution IS.8% 

4.5 e.c. 

Water to 100.0% 

pH adjusted to 4.0 with acetic acid 

Sulfonamide Jelly (Gjti.), No. 151-3-B-4 

200 mesh sulfanilamide 10.00% 

200 mesh sulfathiazole 10.00% 

Tragacantli flakes 3.00% 

Granular boric acid 3.00% 

Glycerin lo!oO%, 

Powdered acacia 2.00% 

Potassium hydroxide solution 1S.S% 

Distilled water to 100.00% 


pH 4.5 (actually 4.42) — adjusted with acetic acid 



Table I. Cervical Conizatio: 
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A routine in the cervicitis clinic is to apply with vaginal applicator 
mixtures of sulfatliiazole and sulfanilamide in buffered acid jelly pre- 
operatively, at the time of conization, and postoperatively. Usual 
instructions to the patient are nightly vaginal applications of the jelly 
(5 to 10 e.e.) for the first two weeks, then every other night for the next 
two weeks, even though the patient were menstruating. Nightly ap- 
plications during any period of bleeding or regular menses were insisted 
upon. Douches are prohilhted, and intercourse forbidden. Table II 
summarizes tliirty-eight cases of conization so treated with the above 
formulas. 

The mechanical adhesiveness, yet free flow and capillarity of the 
jellj’’ is necessarj’’ if tiie sulfa drug is to be efficiently applied to the 
cervix and vagina in this water soluble medium. The jelly flows into 
the conical area of the cervix and bathes the coned surface with the 
thick creamy sulfa drug and thus maintains closer application than 
was possible when the sulfa drugs were applied as a powder by blower, 
and the anhydrous sugar applied as a vaginal pack to hold it in place 
in the vaginal vault. The buffered acid jelly with the sulfa drugs has the 
additional advantage of patient self -application by means of a vaginal 
applicator. Clinical results show a marked improvement over any 
previous method studied. 

When conization of the cervix has removed the disease-gland-bearing 
area of the cervix and the latter is healed, the vaginitis will be under 
control, and in most cases the patient will remain symptom-free from 
pyogenic infections of the vagina, if there is a normal estrogenic type 
of vaginal mucosa. 

Vaginitis Study 

There were patients uith minor cervical erosion in which no morbid 
anatomy of the cervix existed, yet vaginitis was present. By definition 
there are three types of vaginal smears as follows 

Type I, pH 4.0 to 5.0, Doderlein bacilli in abundant vaginal epithelium (desqua- 
mated) 

Type II, pH 4.7 to G.O, few Doderlein bacilli, few vaginal epithelial cells, trich- 
omonads and few pyogenic organisms. 

Type III, pH 5.0 to 8.0, no Doderlein bacilli, no vaginal-epithelial cells, many 
cocci, colon bacilli, or other pyogenic organisms, not monilia. 

These patients were grouped and treated as follows: 

Twenty-eight cases received buffered acid jelly applied with vaginal 
applicator nightly for two weeks, then every other night for two weeks. 
(Fifteen per cent failure.) The formulas for this jelly are: 


Glycerin 10.00% 

Vegetable gum 5.00% 

Boric acid 3.00% 

Ricinoleic acid 0.75% 

Propyl ester of parahydroxybenzoic acid 0.05% 

Oxyquinoline sulphate 0.025% 

Perfume 0.05% 

Water to 100.00% 


pH adjusted with acetic acid to 4.5 
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Fiiteeu eases (witli 12 per cent failure) reeeived 10 per eent sulfa 
jelly (formula 151-3-B-2) used as above. 

Eighteen reeeived 20 per eent sulfa jelly (formula 351-3-B-4) ap- 
plied with vaginal applieator nightly for tAvo Aveeks, then every other 
night for tAvo AA^eeks (8 per eent failure). All patients reeeived this 
therapy OA'^er the period of a menses ; five of these had senile A’^aginitis. 

In sixty-one cases of vaginitis, the cerAux reeeiA’^ed no additional treat- 
ment. There Avas no attempt to classify the trichomonas as the possible 
etiologic agent. Hydrogen-ion concentration readings Avere taken AA'ith 
nitrazine paper and the Beckmann pH meter. Smears or hanging drop 
Avere used to classif}' the vaginitis. Cultures Avere taken A\4ien indicated 
to exclude the gonococcus, as no acute gonorrhea Avas included in this 
series. 

Most of these patients Avere office eases, and the ages ranged from 
teen-age to menopause (senile A'aginitis). There AAmrc added to this 
number (sixty-one cases), ten cases of monilia, six of AAdiieh AA'ere 
pregnant. These Avere treated A\dth self-application of buffered acid 
jelly alone Avith disappearance of Ihe monilia in all 6 eases. Pour 
other cases Avere treated Avith 10 per eent and 20 per cent sulfa jelly 
AAuth the report of one failure. Treatment AA’as as above (5 c.c. to 10 e.c. 
nightly for tAvo Aveeks, then every other night for tAvo Aveeks). 

For the type III smear vaginitis, 20 per cent sulfa jelly (#151-3-B-4) 
restored a type I vaginal smear eight days quicker than AA'hen the 
10 per cent sulfa jelly AA'as used, and 14 days quicker than AAdien the 
buffered acid jelly Avithout sulfa drug pH 4.5 Avas used. HoAA^ever, 
buffered acid jelly above Avas as effective in changing the type II smear 
vaginitis to type I as Avhen the sulfa jelly AAms used Avith it. This AA^as 
not the ease in type III smear Amginitis Avhich required the use of the 
sulfa drug. Trichomonas Avas most common and Avas seen in about 
80 per cent of the persistent type II smear Amginitis. Trichomonas 
Avas not observed often in the pH 6.5 to 8.0 type II smear or hanging 
drop. 

Thus it AVOAild seem that buffered acid jelly alone Avas effective in 
trichomonas vaginitis therapy. This obsei’Amtion seems to be confirmed 
by Allen and Baum avIao reported extensively on the Amginal use of 
buffered acid jellies, Avhieh gaAm sj’mptomatic relief in 84 per cent of 
their eases.^ 

Discussion 

There are presented here 112 eases of conization of the ceiYix and /I 
of vaginitis. In our hands the addition of sulfa drugs to the pH 
factor has been as great an improvement as the pH factor Avas over 
older methods of antiseptics Aised 10 years ago in the management of 
cervicitis and Amginitis. Cervical stenosis is most notable by its 
absence since using sulfa drugs after conization. Mild bleeding is little 
if any reduced over the old beta-lactose technique. Secondaiy blee 
ing and hemorrhage is reduced, as infection is definitely less after 
conization. The speed of cervical healing Avith Ioav morlfidity is note- 
Avorthy. Three Aveeks for complete healing of the cervix after coniza- 
tion may be expected AAuth the use of sulfa drugs in buffered acid me la. 

In vicAA'' of the fact that buffered acid jelly containing 20 pei ceii 
sulfathiazole is experimental and not commercially available, Ave are aJso 
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using buffered acid jeliy and vaginal sulfonamide suppositories but witb 
loss favoralilc results to date. 


Conclusions 

1. The bacteriostatic effect of sulfathiazole and sulfanilamide is 
demonstrated by local applications to cervix and vagina without ap- 
preciable absoi’iition. 

2. Controlling the vaginal pH to 4.0 to 4.5 by the addition of buffered 
acid jellies is of value in the management of cervicitis and vaginitis, 
especially the trichomonas typo of vaginitis. 

3. Combining the sulfa drugs and buffered acid vaginal jellies gives 
the most effective therapy in cervicitis (conization post-operative man- 
agement) and vaginitis of all types. 

4. Conizations of the infected cervix may be safely performed in 
cases of acute gonorrhea when positive cervical cultures have persisted 
after oral administration of sulfathiazole; providing sulfa drugs in 
acid media are used locally during the healing period and at the -time 
of conization. Negative cultures ivill then be the rule. 
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^HE UTERINE CONTRACTION PATTERN OP FALSE LABOR 
AND ITS RELATION TO PREMATURE LABOR 

A Study of 16 Patients With the Lorand Tocograph 

Douglas P. Murphy, M.D., F.A.C.S., Phu.adelphia, Pa. 

(From the Gyneccan Hospital Institute of Gynecologic liesearch, Department of 
Obstetrics and Gynecology, University of Pennsylvania) 

O NE of the problems of false labor which bears investigation lies in 
distinguishing it from true labor. Beck’ states that the false pains 
are irregular, that they differ from those of true labor, but lists no 
other distinguishing charaeteri.stics. Adair- considers the chief differ- 
ence to lie in the fact that the contractions of false labor fail to advance 
the process of labor, and also that the contractions which occur during 
false labor do not increase progressively in either freciuency or duration. 

Wbite^ distinguishes false from ti-ue labor according to the following 
criteria: (a) true pains are felt in the back while false ones are located 
in the abdomen; (b) true pains are regnlar in occurrence and are asso- 
ciated with a hardening of the uterus, whereas false ones occur irregu- 
larly and are not accompanied bj- hardening of the uterus, (c) if the 
internal os will admit a finger, the membranes will be felt to become 
tense onlj'- in the presence of true pains. 

On the hypothesis that false labor might be distinguished from true 
labor on the basis of a significant difference in the contraction patterns, 
as revealed by the Lorand tocograph, we examined the tocographie rec- 
ords of all of our patients who experienced painful uterine contractions 
during pregnancy. Information gained from this source forms the 
basis for the present report. 

Materials and Methods 

The uterine contractions which take place during pregnancy were 
studied in a sei’ies of 1,119 tracings secured from ward patients in the 
Hospital of the University of Pennsylvania between August 1, 1938, and 
January 1, 1943. 

Records of patients in this group, who were experiencing pain in- asso- 
ciation with their contractions — and of such a degree as to result in a 
diagnosis of false labor — form the basis for the present report. 


Results 

Sixteen women supplied observations for consideration. Table I sum- 
marizes information upon; (a) the time in pregnancy at which le 
false labors were registered; (b) the weights of the infants at liir i, 
and (e) the character of the contraction patterns. _ • i i 

The uterine contraction pattern of pregnancy can be distiuguisiiea 
usually from that of labor. The former, Mg. 1, may record no com 
tractions, or waves of irregular size and shape, and ones winch usua y 
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are relatively aperiodic in occurrence. The labor iiattern, Fig. 2, is 
composed of ivaves ivliieh resemble each other closely in magnitude and 
sliape, and ones which are relatively periodic in occurrence. 

Contraction Pattern of False Labor . — The contraction pattern of the 
patient experiencing false labor resembles that of either pregnancy or 
labor. The data upon the sixteen patients mentioned above are arranged 
in Talile I according to that classification. Half of the women exhibited 
the pregnancy pattern, and the other half the labor pattern. The occur- 
rence of both patterns in association with false labor suggests that the 
pattern is of little or no value in distinguishing between false and true 
labor. 

The Time of Occurrence of False Labor . — Table I records: (a) the 
interval between the tracing of the false labor pattern and the expected 
date of delivery; (b) the inteiwa! between the tracing and the actual 
date of dHivery; and (c) the weights of the infants at birth. The 
expected and actual dates of delivery rarely coincided, and were of little 
value in determining how long l)efoi'e term the false labors took place. 



Pig. 1 . — Normal pregnancy contraction pattern. Patient R. T. Tracing No. 165, 
made 11 days before labor. Note irreg'uiarity in size and shape of waves and their 
aperiodicity. The uterus of this patient was unusually active. 





Pig. 2. — Normal labor contraction pattern. Same patient as Pig. 1. Tracing No. 
179, made during first stage of iabor. Note: A, disappearance of small waves, B. uni- 
formity in shape of waves, C, magnitude of waves, and D, periodicity of waves. 



Table I. 

Patients 

EXPEr.IENClKG 

False Labor 


PATIENT 

SERIAL TRACING 

NUMBER NUMBEPv 

INTERVAL RErWEEN 

TRACING AND 

DUE DELIVERY 

DATE DATE 

infant 

BIRTH 

'WEIGHT 

TYPE OF 
CONTRACTION 
PATTERN 



days 

days 

gm. 


1 

232 

8 

S 

3,654 

Pregnancy 

2 

237 

14 

9 

4,290 

( i 

3 

252 

7 

26 

2,880 

C { 

4 

921 

7 

9 

5,180 

t ( 

5 

2,220 

20 

9 

3,650 

( ( 

6 

1,350 

6 

6 

3,230 

< < 

7 

1,364 

10 

20 

3,200 

C ( 

8 

1,456 

24 

12 

3,200 

i c 

9 

1,430 

6 

6 

3,580 

Labor 

10 

130 

20 

31 

3,500 

< ( 

11 

829 

13 

6 

3,900 

( { 

12 

912 

7 

36 

2,250 

i ( 





2,640 


13 

1,151 

16 

11 

3,750 

i e 

14 

1,216 

1 

6 

2,850 

( t 

15 

1,445 

? 

32 

2,100 

i( 

16 

1,854 

40 

6 

2,325 

<( 


? : Due date in doubt. 
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Patient 15 experienced her false labor 32 days before she was de- 
livered of a prematvu’e infant, i.e., ^Yeighing less than 2,500 grams. On 
the basis of tlie weight of her infant, therefore, she must have expe- 
rienced her false labor considerably prior to 32 days before the date of 
her expected confinement. 

Patient 16 was delivered of a premature infant 40 days before the 
expected date of her confinement. Tims it would appear that these 
two_ patients both experienced their false labors before any of tlie other 
patients in the series, patient No. 12 with twins being excepted. 





Fig. 3. — False labor showing: pregnancy pattern. Patient J. A. Tracing No. 252, 
made 24 days before labor. Note Irregularity in size and shape of waves and their 
aperiodicity. Compare with Fig. J. 



Fig. 4. — ^Fahse labor showing labor pattern. Patient V. A. Tracing No. 1.445. 
made 32 days before labor. Note vmlformity in size and shape of waves and their 
periodicity. Compare with Fig. 2. 


Comment 

The above observations would seem to justif j’- the following comments : 
The uterine contraction pattern associated with false labor may resemble 
that of either pregnancy or true labor. Tliis fact leads us to the conclu- 
sion that it cannot be employed as a means for distinguishing between 
false and true labor. 

The untimely interruption of pregnancy is of such frequency and 
importance that every effort should be made to reduce its incidence. 
This is espeeiallj^ true in cases in which the patient has failed repeatedly 
to go to term. The present observations give rise to a thought which 
may aid in carrying some of these pregnancies to a normal ending. 

The delivery of premature infants by patients 15 and 16, Table I, 
apparently followed false labors ■which occurred somewhat earlier than 
did those of patients who gave birth to full-term infants. Incidentallj, 
although this observation may have no value, the contraction patterns 
of both patients resembled those of true labor. If these observations aie 
true, they suggest that an early false labor may he followed by a pre- 
mature labor. If such is the case, it would seem the part of wisdom to 
treat patients experiencing early false labors immediately, and perhaps 
at frequent intervals, with corpus luteum or other substances whici 
have been recommended for the maintenance of pregnancy. 

Summary and Conclusions 

1. Tocographic records were made of the uterine contraction pat- 
terns of sixteen patients while they ■were experiencing false labor. 
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2. In some insiances the contraction pattern of false labor simulated 
that of pregnancy, and in other cases resembled that of true labor. In 
view of this variability in tlie eliaracter of the contraction pattern asso- 
ciated with false labor, it is concluded that it does not offer a means for 
distinguishing l)etween false and true labor. 

3. Two patients experienced unusually early false labors, and gave 
birth to the only premature infants in the series. This association of the 
birth of premature infants with the occurrence of relatively early false 
labors suggests the advisability of treating patients who experience early 
false labors with corpus luteum or other substances recommended for 
the maintenance of pregnancy. 
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PARASITIC OVARIAN CYSTS 

Herman I. Kantor, M.D., New York, N. T. 

(Fro7n the Gynecological Service, Mt. Sinai Hospital) 

T he existence of ovarian cysts as parasitic tumors has been recorded 
by^ a number of observers. In 1860, Rokitansky deseidbed altera- 
tions in the vascular supply which followed torsion of the pedicle of 
ovarian tumors. In 1892, August Martin piiblished a report of two 
interesting eases of ovarian tinnors with torsion. Spontaneous ampu- 
tation of the pedicle with revascularization of the mass was found at 
operation. 

Prior to this the condition had been noted at the autopsy table. 
Kayscr states that hlorgagni described parasitic ovarian tumors as 
early as 1748. However, today, thej’- are rather unusual, undoubtedly 
because operation is performed earlier for S 3 unptoms suggesting torsion 
of an ovarian tumor. 

The development of parasitic tumors maj’’ be divided arbitrarily into 
four stages depending on the degree of diminution of the primary 
blood supply. Thej’- are not eomi)letely separate phases but they rep- 
resent, rather, a progression to the parasitic end result. 

The first stage of reduction in the original vascular supply is due 
usually to a slow torsion of the mass on its pedicle. Infrequently 
with ovarian tumors, but more common with other pedunculated 
tumors, such as uterine fibroids, this maj’’ be due to growth_ of the 
tumor to the point wdiere the blood supply through the pedicle be- 
comes inadequate. 

The etiologj’’ of pedicle torsion has been attributed to many causes 
and is probablj^ a eomlnnation of several. Growth of the mass with 
traction and elongation of the pedicle certainly is a predisposing fac- 
tor. Sellheim^^ belieA'es torsion is secondary to external stress Avith 
resultant alteration of intra-abdominal tension. Others Avould prefer 
to relate it to intestinal pei’istalsis, corporeal moA’-ement or congenital 
Amriations. Bass^ points out that pregnanej’’, Avith its resultant pelvic 
displacements, may play an important role in some cases. 

In the second stage adhesions betAveen the mass and adjacent tissues 
or the omentum are formed. These may be stimulated the appear- 
ance of localized areas of aseptic neci’osis at the periphery of the mass, 
most distal to the blood supply. Geist^ has pointed out that rep’essive 
changes in the OAmrj'- are common manifestations of decreased Amscin 
laritj'-. Thus, edema, hyaline scarring, calcification and even bone loi- 

mation may be found. _ _ _ t, i 

The third stage occurs Avith additional torsion and the further cle- 
crease in the primarj^ blood supplj'". Seeondar.y A'^ascularization throiig i 
the adhesions folloAvs. In this phase, the tumor becomes semiparasitic 
receiving its blood supply from tAvo sources : its pedicle, and the ncAvly 
formed collaterals from the vessels to the adjacent tissues. _ 

The fourth stage is represented by additional torsion to the pom 
of complete amputation of the pedicle.^ The tumor noAV takes on a 
completely parasitic existence. The pedicle tends to become atiop lec 
and fibrotie. At operation it no longer may be recognized as such, ana 
the mass, for excision, must be separated solely from the acljac 
tissues. 
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The entire process must be a slow one to permit new vascularization 
prior to complete loss of the original. The various stages which fol- 
low progressive torsions probably are represented' in the symptomatol- 
ogy presented by the patient as recurrent attacks of abdominal pain. 

Among the ovarian parasitic tumors, the type most frequently seen 
is the dei’moid. This is as would be expected, since the ovarian der- 
moid often is subject to torsion. Serous cysts, solid ovarian tuniors and 
relatively normal adnexa have been reported. 

The organ with which these parasitic cysts are most often associated 
is the omentum, where they tend to become embedded. However, they 
have been found attached to the utei’us, the broad ligament, the bowel 
and the bladder. The parietal peritoneum is involved occasionally. 

Most of the parasitic ovarian tumors which have been described 
have not been verj'- large. However, it is possible for them to continue 
to increase in size after the new source of blood supply has been estab- 
lished. Truesdale^- reported the removal of a. parasitic eystadenoma 
of the ovary weighing ninety pounds. He quotes Smith as having pre- 
sented „a..,qase before the Massaclwsetts Medical Society where the 
tumor w'eigbed 192 pounds, and the primary pedicle measured no more 
than one-half inch in diameter. 

An accurate "prepperative diagnosis of parasitic cyst of the ovary has 
not been made. A'history of repeated attacks of lower abdominal pain 
associated with the findings suggestive of an ovarian mass in an abnor- 
ma!^ location may indicate its pi'esence. Pain has been the predominant 
symptom in almost all of the rpcprded cases. 

Case'^Report 

B. H., aged thirty years, was adihitted to the hospital on January 
5, 1943, the first admission of a gravnda 2, para 2 complaining of at- 
tacks of pain localized to the righl'Hower quadrant. These have re- 
curred frequently during the preAUOUS six months, but seemed to have 
no relation to her menses. Ther^' had been no nausea or vomiting. 
The menstrual neriods Avere regular, but during the last three periods 
the patient had noted some ‘llypomenorrhea. No dysmenorrhea had 
lieen present. f'' 

The patient recalled somcAvhat similar attacks about fiA'^e years prior 
to the present complaints, Imt stated that they had subsided spon- 
taneously. She Avas entirely free of pain during the interim. 

Her past medical and obstetric histoi’y Avas irrelevant to the present 
condition. 

Physical examination Avas normal except for the pelvic findings. In 
front of the uterus a rounded, moA^able, nontender mass, the size of a 
peach, Avas palpated. Posteriorly and someAvhat to the right another 
mass, the size of an orange, could be distinguished. A third mass, the 
size of a Avalnut, Avas palpated laterally and to the right. The uterus 
could not be satisfactorily outlined. Impression at that time Avas 
probably multiple cysts of the oAmries, perhaps dermoid in origin. The 
possibility of pedunculated fibroids Avas also considered. 

_ Lahoratory Data. — Blood and urine studies Avere all Avithin normal 
limits. Scout film of the abdomen and intravenous pyelogram were 
reported as follows : 

“Both kidneys are normal in all respects. Tliere are several clusters 
of calcification AAnthin the peh'is, one having Hie typical appearance of a 
calcified fibroid. BeloAv this fibroid is anoHier circular calcification 
AA'hich may be an additional fibroid- 
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“Intravenous pyelograin reveals no abnormality in either urinary 
tracts or urinary bladder. The calcified fibroids cause extrinsic pres- 
sure on the urinary bladder.” 

Opemfioji.— Exploratory pelvic laparotomy was performed on Janu- 
ary 9, 1943. The right ovary was found to be converted into a multi- 
locular dermoid cyst containing three separate portions. It was attached 
laterally by the right infundibulopelvie ligament about which the ampu- 
tated right tube was twisted. It was attached also to the peritoneum 
over the dome of the bladder by a pedicle. Both of these pedicles were 
twisted; the infundibulopelvie three complete turns, the peritoneal 
not accurately determined. A single smaller dermoid cyst, probabty 
part of the right ovary, was found embedded extraperitoneally in the 
right lateral pelvic wall. 



Fig, 1.— X-ray of the Pelvis. Arrows show circular area of calcification. 


The uterus was normal in size and an amputated stump of tube 
about 2 cm. in length was noted coming from the left horn. Posterior 
to the uterus another cyst was found tvhich, when delivered, was at- 
tached completely to the omentum by a pedicle. This was twisted 2% 
times on itself, but a new band from the omentum to the lateral aspect 
of this cyst was not twisted. This tissue was the size of a lead pencil 
and contained blood vessels, additional vascular supply to fhe tumor 
(see Pig. 2 for relationships of these cysts). The left infundibulopelvie 
ligament was not found. 

The three cysts were removed and, after adequate peritonization of 
the pedicle stumps, the abdomen was closed without drainage. 

Post operative, Course . — The patient made an uneventful :reeovery and 
left the hospital on the thirteenth postoperative day. A’iTien seen in 
follow-up clinic two months later, .she was quite well, except for_ begin- 
ning menopausal sjuiiptoms for which estrogen therapy mn be given. 
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Pathology.— Btwdy of the tumors revealed the right ovary to contain 
two attached dermoids. It also showed marked edema, follicular cysts 
and a hemorrhagic corpus luteum. The parasitic cyst found in the 
omentum was a necrotic and calcified dermoid. However, within its 
wall, ovarian tissue definitely could he recognized. The third mass, the 
one found extraperitoneally, was also a necrotic and calcified dermoid. 



Uterus 

left i>ij. 

'^e't/S^r-thneat Cyst' 
•3laUdiTU 



OfneriiZr, 


torsion- OhnerTfa.! Tidtc/e 
t^eiU OnjetUa/ 3a.nU 

Ow’ifa/ CysfCitOrliri^) 


Uterus t'Ute/'aieU) 


Fip. 2. — Relationship of the cysts as found at operation. 


Comment 

Reconstruction of the pathogenesis in the development of parasitic 
tumors could he done by careful examination of these cysts and theii" 
relationships. The later stages de.scribed above can be recognized in 
the drawing of the pelvic viscera as noted at operation. The main 
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portion of the right ovary was semiparasitic, the left completely so. 
The torsion of the omental cyst represented a beginning decrease of 
the secondary vascular supply. The new band of tissue suggested the 
beginning of the tertiary.' The calcified and necrotic dermoid found 
in the lateral pelvic wall probably indicates the end stage of this de- 
velopment, a quiescent, completely parasitic, degenerated tumor. The 
patient’s complaints of pain were amply explained by the pathology 
found. Because we are alert Jo the surgical emergency of torsion, the 
end result of progressive slow torsion, as represented by this case, is 
seldom seen. 

This report incidentally may shed light on some of the unexplained 
omental dermoids. Almost all of the reported eases have occurred in 
women. We were able to establish beyond doubt the ovarian etiology 
in this ease. 



Pig. 3.— Showing 1. Right Ovary. 

Omental Cyst. 


2. Multilocular Cyst. 3. Retroperitoneal Cyst. 
5. Ovarian Tissue. G. Dermoid. 


4. 


Summary 

1. The literature on parasitic ovarian cysts has been briefly reviewed. 
Pathogenesis with arbitrary division into four stages is discussed.^ 

2. A case tvith three parasitic dermoid cysts involving both ovaries 

has been presented. . 

3. The finding of ovarian tissue in the omental cyst may explain the 
etiology of some dermoid cysts thought to be primary in t e omen u 

4. The evidence of calcification found by x-ray and histolo£cal studj' 

are indicative of the degenerative changes associated wit s p 
torsion. , . 

5. The ease also demonstrates the process of new vascularizatio 

following pedicle torsion. 
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I slvould like to express my gratitude to Dr. S. H. Geist, and to Dr. L. Strauss 
for their assistance in the preparation of this report. 
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CAUDAL ANESTHESIA IN ONE HUNDRED SIXTY 
OBSTETRIC CASES 

Virgil Parrett, M.D., Los Angeles, Californu 
(From the Department of Olstetrics of the College of Medical Evangelists) 

W E REPORT herewith a series of one hundred and sixty maternity 
cases delivered in the White Memorial Obstetrical Hospital in 
which caudal anesthesia was employed during the course of labor. A 
few of these eases received the anesthetic ,iust prior to deliver}’-, but 
the majority were carried for periods ranging from 2 to 28^ hours. 

Of the one hundred and sixty cases in which caudal anesthesia was 
attempted, one hundred and twenty-nine achieved a satisfactory degree 
of analgesia for labor and delivery, with the exception of thirteen 
cases in which supplementary agents were used to finish the repair, 
or during forceps delivery. In twenty cases the anesthesia was judged 
to be partial or in some manner unsatisfactory. Most of these were 
due to the needle slipping out and failure in replacement, though a few 
patients in whom the solution had been correctly placed had moderate 
residual pain in the fundus with the contractions, but sufficient 
perineal anesthesia for delivery and repair. The eleven failures were 
all judged to be due to inability of the operators to enter the canal. 

More than one injection through an indwelling needle was given to 
one hundred and eight eases; these, therefore, are classified as con- 
tinuous caudal block. 

The second stage of labor is prolonged due to lack of expulsive effort 
of the abdominal muscles stimulated by pressure on the rectum as the 
presenting part descends. Operative deliveries have a higher incidence 
in this group than in those having other types of analgesia. 
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Deliveries other than spontaneous without episiotomy are tabulated 


1. Episiotomy and midforceps delivery 

2. Episiotomy and low forceps delivery 

3 . Episiotomy and spontaneous delivery 

4. Scanzoni maneuver and episiotomy 

5. Kielland rotation and extraction 

6. Manual rotation and forceps 

7. Deep transverse arrest and Kielland 

8. Manual removal of placenta for wliieli supple- 
mentary ether was used 

9. Cesarean section, in which subcutaneous in- 
filtration was also used 


1, a primipara 
34, 7 multipara 
20 

3, all primipara 
2 ' 

9, one secundipara 
1, primipara 
1 

2 


Discussion of Results 

In the White Memorial Obstetrical Hospital during the period 
covered by this series of eases (January 1 to April 27) there were 581 
deliveries of Avhieh 160 or 27.5 per cent received caudal injections. 
The incidence of operative delivery (not including episiotomy alone) 
for the entire 581 cases was 19.6 per cent, while for the patients re- 
ceiving caudal anesthesia the operative incidence was 36.2 per cent. 
From January 1, to April 27, of 1942, there were 385 deliveries with an 
incidence of surgical interference of 15.6 per cent. This increased 
incidence of operative delivery was made up largely of outlet forceps 
and episiotomy which in this teaching hospital has not become a 
routine procedure. In hospitals where most primipara are delivered 
by this method the operative deliveries would not be increased to any 
great extent. 

Failure of the head to rotate necessitated operative aid in fifteen 
cases or 9.4 per cent. Taken month by month, the incidence of manual 
aid for failure to rotate has varied from 1 per cent to 4 per cent for 
the entire number of deliveries. This clear-cut increase in occiput 
posteriors is probably due to the lack of “bearing down sensation” 
and accompanying expulsive effort which added to the uterine con- 
traction secures more forcible descent and subsequent rotation. An- 
other factor is the relaxation of levator ani and perineal muscles de- 
priving the head of the “iierineal scoop” which normally insures 
anterior rotation of the occiput. Manual and forceps rotation is ac- 
complished Avith ease in the usual case under caudal anesthesia; the 
muscles of the pelvis are well relaxed, facilitating the procedure, and 
supplementary anesthesia is seldom necessary. 

Quantitative estimation of blood loss with caudal anesthesia has 
not been made, but the distinct impression is gained by all members of 
the staff observing these eases that the blood loss is less than average. 
Many Avomen are deliAmred AAuth but a feAv cubic centimeters of blood 
mixed Avith amniotie fluid folloAAung the placenta. 

Observation of cases folloAving deliAmry aided by caudal anesthesia 
reveals certain complications of A'^arying degrees of severity. About 
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half of the patients complain of tenderness on pressure over the sacrum 
which they seldom note before palpation by the investigator. Tender- 
ness over the sacrum occurs chiefly in cases where entry of the canal 
was difficult, necessitating a number of “exploratory probings” with 
the needle, and is probably due to this trauma plus the irritating effect 
of the anesthetic agent. 

"We have studied the report of Block and Roehberg® in the use of 
continuous drip caudal anesthesia for obstetrics. Our experience would 
indicate that a certain volume must be injected in a short time to 
achieve sufficient height of anesthesia. Quantities less than 15 to 20 
c.c. fail to ascend high enough to obliterate all pain. 

Like the foregoing authors we have had one case of respiratory 
failure. She had been given a first injection of 30 c.c. with anesthetic 
level five centimeters above the naA'^el folloAved by two hours of anes- 
thesia. ^Yhen her contractions again became painful, a second injec- 
tion of 30 c.c. Avas made in fractional 10 c.c. doses Avith a short interval 
betAveen, this precaution being taken because of the relatiAmly high 
skin level of anesthesia. Within a few minutes of the last injection she 
complained of dizziness, faintness, and tinnitus, and became uncon- 
scious. The extern Avatching the patient gaAm artificial respiration 
and summoned aid A\diich Avas immediately available. Blood pressure 
and pulse Avere unaltered and the patient did not become cyanotic. 
She Avas placed on the delivery table and delivered with forceps, the 
ceiwix having dilated from three centimeters to complete in the tAvo- 
hour interval. It Avas her third child. Shortly after the delivery Avas 
completed, artificial aid to breathing became no longer necessary, 
haAung been maintained for an hour. Infant and mother Avere dis- 
charged from the hospital on the tenth day Avith no apparent ill effeets.- 
This accident Avas probably due to anesthesia involving upper cervical 
motor roots. 

Occasional cases shoAv moderate drop in blood pressure after the 
first administration Avhieh levels off and approaches normal. The 
systolic seldom goes beloAV 80 mm. of Hg. 

A fcAv patients haAm complained of pains in the posterior aspect of 
the thighs relieved by analgesics other than opiates. AVe haAm ques- 
tioned the possibility of peripheral neiwe damage as the result of pro- 
longed bathing of the nei’A’e trunks AAuth anesthetic agents and Ave are 
studying certain of our cases Avith the ehronaximeter. Animal experi- 
ments are under Avay, using Amrying strengths of solutions of anesthetic 
agents to determine effects of prolonged action on peripheral nerves. 
Results of these inA^estigations aaoII be reported at a later date. 

One primipara has imperfect bladder sphincter control. She is im- 
proAung iinder treatment. She Avas delh’ered bj' Scanzoni maneuver 
Avhich might Avell account for the difficultJ^ 

The mental reaction of the patient toAvard the procedure is favorable 
in mo.st cases. The usual comment is that if another baby is cA'cr 
expected they Avill ask for caudal anesthesia. A feAv di.slike the needle 
and the necessity for remaining relatwely quiet. 
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Malleable steel needles were tried, but they seemed to offer but 
little advantage over the conventional steel spinal needle. Our only 
breakage occurred in a patient who was allowed to move about at will 
and on whom we used a malleable steel needle. It broke after ten 
hours of anesthesia but was easily recovered by pressing the skin down 
over the retained fragment, allowing it to come through the original 
perforation, and it was withdrawn with a forceps. The patient did 
not know of the accident. 

Caudal anesthesia was used in single injection in two cesarean sec- 
tions. One was a severe diabetic, and the other had an upper respira- 
tory infection and cervical dystocia. Local skin infiltration was used 
in both. Peritoneal anesthesia was complete from the caudal block. 

We have had no instances of fetal death or even mild degrees of 
asphyxia. In two instances of occiput posterior, the heart tones became 
irregular, but after manual rotation and forceps delivery, the infants 
cried immediately and lustily. This favorable result 'with the babies 
recommends the method for the premature infant. 

Both metycaine, 1% per cent in saline, and procaine, 2 per cent, were 
used in this series, the former constituting the majority of the cases. 
We are not prepared to express an opinion as to their relative merits 
at this time. 

Summary and Conclusions 

1. Certain complications are discussed, including possible peripheral 
nerve damage, pain in lower extremity, tenderness over sacrum, and 
Tespiratory failure. 

2. There is an increase in the incidence of operative deliveries, iii- 
cluding manual and forceps rotation for occiput posterior positions. 
The incidence of the latter was more than twice that of the same of 
previous months. 

3. The procedure should be adopted with due regard for the above 
factors, realizing that it is no substitute for good obstetrical manage- 
ment. 

4. For these and other reasons we suggest that adoption of the 
procedure by hospital staffs be preceded by intelligent planning and 
liaison between members of obstetric and anesthesia sections. 
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THE USE OF ENDOOERVIOAL AND ENDOMETRIAL SMEARS 
IN THE DIAGNOSIS OF CANCER AND OF OTHER 
CONDITIONS OF THE UTERUS 

G. N. Papanicolaou, M.T)., and A. A. Marchetti, M.D., 

New York, N. Y. 

(Frojii the Department of Anatomy, Cornell University Medical College and the 
Department of Obstetrics and Gynecology of the New Yorlc Hospital) 

A STUDY of the diagnostic value of vaginal smears in carcinomas 
of the cervix and of the fundus of the uterus has been conducted 
for over three years in this institution. The results of this investigation, 
of which a preliminary account^ has already been presented, will be 
fully described in a monograph.^ 

The diagnosis of cancer of the uterus by vaginal smears is based 
on the fact that, like all the epithelial tissues of the body, the super- 
ficial cell layers of the tumor are subject to continual exfoliation. The 
exfoliated cells mix with the secretions of the uterus and cervix, find 
their way into the vagina and may be recognized in a smear of vaginal 
fluid. 

The rate of exfoliation is variable.® Certain types of uterine cancer, 
like adenoma maliguum, do not shed as well as others. The number of 
exfoliated cells depends upon the type and the developmental stage of 
the tumor as well as upon the existence and extent of a blood dis- 
charge. It is therefore evident that in a smear prepared from fluid 
obtained directly from the endoeervix or from the uterine cavity, the 
chances of finding exfoliated cancer cells would be much gi’eater than in 
corresponding smears prepared from the vaginal fluid. Of course, the 
vaginal smear has the advantage of being easily prepared with fluid 
which can be obtained without inconvenience or danger to the patient. 
The procurement of fluid from the uterine cavity is a more delicate 
procedure and one accompanied by somewhat greater technical diffi- 
culties. 

The credit for demonstrating to us the practicability of the endo- 
cervical or endometrial smear belongs to Dr. George Bourgeois, of the 
Margaret Hague Mateniity Hospital, and to Dr. William Cary, of the 
New York Hospital. Bourgeois used a curved metal intrauterine 
cannula with one terminal and several lateral apei'tures, as is frequently 
employed in tubal insufflation tests. Cary’s technique, which we are 
now using, is described in another article in this issue. Tlie cannula 
developed by Cary can be easily introduced into tlie endocervical canal 
and the uterine cavity without causing trauma or appreciable discom- 
fort or pain to the patient. From this standpoint, it should not be 
compared with any endometrial aspirating curette as used in obtaining 
endometrial biopsies where the element of trauma is always present. 
The fluid of the uterine cavity is obtained by mere suction and retains 
its normal cytology*. The techniqvm of fixing and staining the uterine 
smears is the same as that used for vaginal smears.®- ® 

Compared to the vaginal smear, the uterine smear shows a larger 
number and a greater variety of endometrial and ceivical cells. As a 
consequence, the diagnosis of cancer of the cervix as well as of the 
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fundus, is greatly facilitated. The irregularities and abnormalities in 
the structure and size of the cells and of theii* nuclei are more apparent 
in the^ endometrial than in the vaginal smear. Anisocytosis, nuclear 
gigantism, atypical fragmentation of the nuclei, even mitotic figures are 
encountered more frequentlj^. 

Another advantage of the endocervical or endometrial smear is that 
it makes possible the procurement of uterine cells, even in the absence 
of bleeding. _ In the vaginal smear, endometrial cells are usually present 
when there is uterine bleeding, which carries the cells into the vagina. 
Therefore, in the normal cycle, endometrial cells are found in the va- 
ginal smear chiefly during the menstrual flow, whereas with an en- 
dometrial smear one can obtain endometrial cells during all stages of 
the cycle as well as in amenorrhea and menopause. 

On the other hand, the vaginal smear presents a distinct advantage 
because of its simplicity and the facility with which it can be applied 
as a general routine method. A vaginal smear can he prepared at any 
time and as frequently as desired, without discomfort to the patient, 
and the procedure can be entrusted to a nurse or even to the patient 
herself. From this standpoint, we believe that it will remain as a 
standard routine method, whereas the endometrial smear will be ap- 
plied more selectively in eases in Avhieh additional information is de- 
sired, after considering all possible contraindications, more particularly 
those of infection or pregnancy. 
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A METHOD OF OBTAINING ENDOMETRIAL SMEARS FOR 
STUDY OF THEIR CELLULAR CONTENT 

William H. Cary, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University 

Medical College) 

T he purpose of this contribution is to describe a technique for 
aspirating the endometrial and/or endocervical secretions for a 
stiidj’- of their exfoliated epithelial content, as discussed in the accom- 
panying paper by Papanicolaou and Marchetti, and to outline the steps 
by which the investigation was evolved. The apparatus somewhat re- 
sembles Randall’s aspirating .endometrial curette with which it should 
not be confused, for our procedure may be carried out repeatedly with 
little or no discomfort to the patient and wdthout traumatism of the 
tissues. 

In 1929,^ the waiter presented an analysis of 266 postcoital^ studies 
performed by a standardized technique with respect to patients prepa- 
ration, hour of study and aspiration of specimens. In that paper was 
illustrated a cannula* devised for this tecliniqiie and it wms so fashione 
that one end made an airtight engagement with the tip of a standard 

‘Since this article was written, I learn that a cannula of similar type has been 
employed previously in examinations of the larjTix. 
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Liiei’ syrmge wliile the other end was somewhat curved and gradu- 
ated in caliber to fit the cervical canal snugly and thus small portions 
of mucus could be gently aspirated from any jpart of the canal below 
the internal os. This cannula Avas made of special glass and is familiar 
to many gjuieeologists. 

This study was carried out as a iwtine gynecologic procedure to de- 
termine both quantitatively and qualitatively the reciprocal action of the 
wife’s secretions and the husband’s semen preA’iouslj’’ evaluated by 
direct study. Certain observations Avere recorded, the significance of 
Avhich Avas not then appreciated. For instance, it Avas noted that in 
many patients the quantity and viscosity of tlie cerAucal secretion 
varied at different times in the menstrual cj^'cle, and that this secretion 
Avas most favorable for sperm cell survival and migration a fcAV days 
after the cessation of menstruation. As the ovarian follicular cycle and 
the time of ovulation Avere more and more elucidated by the A\mrlc of 
nmnerous investigators, it was apparent that this most faimrable period 
evidently coincided Avith the preoAUilatory or high follicular phase. At 
this stage in the normally fertile AAmman, the uterine secretion is usu- 
ally found to be more abundant, invariably alkaline (pH 7.5 or higher), 
transparent, mildly viscid and easily aspirated. 



The epithelial cells exfoliated from the uterine canal and almost in- 
variably noted, singly and in groups, in smears prepared from uterine 
secretions Avere, hoAvever, Avholly unappreciated as possible diagnostic 
criteria. It Avas after .such smears Avere properly fixed and stained bj^ 
the method developed for Anginal smears^ that their potential diagnostic 
value was recognized by Papanicolaou to Avhom they Avere first sub- 
mitted for a cytologic study. 

In the meantime, a technique had been developed for securing fluid 
directlj’- from the fundal cavity for study of the migration of spermato- 
zoa in certain obscure cases of female infertility. Endoeervical or endo- 
metrial smears and vaginal smears were prepared at specified times 
during the cycle, immediately fixed and submitted for investigation. 
Cases Aveiu selected^ AA’-hich presented symptoms of functional deficiency 
and in Avhieh the likelihood of interrupting pregnancy Avas at a mini- 
mum. 

Technique 

_ The eannula used in securing these specimens is metal and similar in 
size to a uterine sound (6 P.). The overall length is 28 cm. (Fig. 1). 
At one end of the shaft is a broad flange Avithin AA’hich is a thread en- 
abling a firm union Avith a Luer syringe of 3 c.c. capaeitA', wlijle the 
other, or uterine end, has a small bulbous tip. Tlie malleability of the 
eannula makes it possible to shape it appropriatelv for introduction 
«irougIi any cervical canal not blocked by stenosis or extreme flexion 
Endocervicitis is, of course, a contraindication to any invasion of the 
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■uterine cavity. The cannula should be sterile and dry so that moisture 
in its channel will not distort the cells in the smear. 

After a vaginal smear is obtained, the cervix is eximsed ivith a specu- 
lum and any mucous wick extending from the exteimal os is wiped away, 
as this is contaminated with bacteria and other vaginal elements. A 
simple antiseptic is applied to the surface of the cervix and the cannula- 
introduced in the same manner as a sound. Even the discomfort of a 
tenaculum may be usually avoided. After introduction, the plunger of 
the attached syringe is withdrawn a short distance until resistance is 
felt and then the cannula is removed without further suction and a 
minimum or more of mucus can then be expelled upon a slide. This is 
thinly distributed and immediately fixed in alcohol and ether. The 
microscopic findings are reported in a separate article by Papanicolaou 
and Marchetti in this issue. 
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THE USE OF A PRECOITAL DOUCHE IN OASES OF 
INFERTILITY OF LONG DURATION* 

John MacLeod, Ph.D., and Robert S. Hotchkiss, M.D., 

New York, N. Y. 

(From, the Department of Anatomy, Cornell University Medical College and 
Department of Surgery (Urology), New Fork Hospital) 

D uring the past fourteen months, we have observed an extended 
trial of a precoital douche in cases of long-standing infertility 
where no obvious reason for the failure to conceive was apparent. We 
believe that the number of conceptions presumably resulting from the 
use of this technique justifies a preliminary report in order that fur- 
ther data can be collected by a more ■^videsp^ead use of the method. 

The use of the douche to be described was suggested as a result of 
studies over a period of years at Cornell Medical College on the meta- 
bolic behavior of human spermatozoa.^’ ' In these experiments, the 
spermatozoa are removed from the seminal fluid by centrifugation and 
transferred to a balanced salt solution containing glucose. It was found 
that maximal motility was maintained for many hours at 38° C. in tliis 
medium as long as an adequate supply of glucose was present. In the 
absence of glucose, motility failed rapidly and further investigation 
showed that the only foodstuff used by human spermatozoa for the 
production of energj^ for 'motility was glucose or any other utilizable 
carbohydrate (fructose, mannose, maltose and glycogen can be substi- 
tuted). Furthermore, when motility failed in the absence of glucose, 
it could be restored maximally by the addition of glucose. In view o 

♦Aided by a grant from the National Committee on Maternal Health. 
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these facts, it ivas considered possible that the use of Ringer-glucose 
solution as a preeoital douche in certain eases of infertility would be 
preferable to less physiological media such as biearbonate.®®^ 

The first suggestion that Ringer-glucose solution (9 grams NaCl, 
0.23 gram KCl, 0.22 gram CaCL, 20 grams glucose (C.P.) to 1,000 c.c. 
distilled water) might have value arose from a case referred to one 
of us (R. S. H.). The history is as follows; 

Case 1 . — Married six years. Contraceptives used one year. _ Coitus 
practiced very irregularly because of dyspareunia. Operation in 1937 
to enlarge vaginal opening and previous unsatisfactory entrance cor- 
rected. Intercourse thereafter averaged two or three times a month in 
midmenstrual period. Periods regular. Husband referred for semen 
examination January, 1942. Excellent semen specimen, vol. 4.5 c.a, 
count, c.c. 263 million, motility and morphology good. Husband dis- 
closed that wife had always used a bicarbonate douche as a lubricant 
just prior to intercourse. 

Treatment and Result. — Ringer-glucose solution (250 c.c. to 500 c.c.) 
prescribed as a preeoital douche to replace the bicarbonate during 
the fertile period. Wife conceived in first month ivith onlj' one “con- 
tact.” Delivered spontaneously of normal, male child. 

Our reaction to this result was to consider it a coincidence. How- 
ever, a similar case was presented shortly thereafter and when concep- 
tion oeeuired in this instance almost as rapidly as in Case 1 after use 
of the Ringer-glucose douche, we ashed several gyiiecologists to give 
the technique further trial in selected cases. The histories and results 
are as folloivs; 


Case 2 . — Infertility of four years’ duration. No obvious defect in 
wife. Tubes patent, menstrual history and repeated spermigration 
studies normal. Vaginal smears normal which indicated omilation be- 
tween eleventh and thirteenth day of cycle. Endometrial biopsy nor- 
mal. Ceiwical os small, dilated two and one-half years ago. Husband’s 
specimen good, vol. 3 c.c., count, c.c. 250 million, 94 per cent normal 
forms and good motility. Artificial insemination udth husband’s semen 
tried eight to ten times without success. AUtaline douche used for 
several months without success. Ringer-glucose douche advised and 
conception took place in second month of trial. Spontaneous delivery 
of healthy male child. 


Case 3 . — Infertility of 2 years’ duration. No obvious defect in wife, 
iilenstrual cycle 33 to 34 days. Husband’s semen specimen noimal, 
vol. 2 c.c., count, c.c. 110 million, normal morphology and good motility. 
Use of Ringer’s glucose douche was advised just lief ore intercoui-se on 
the eighteenth, twentieth and twent 3 ’--second days of cycle. In fii>;t 
month of trial, douche used for first time on the eighteenth day and 
again on the twenty-second. No other intercourse during lliat cycle. 
Conception took place in this month and gestation has followed a nor- 
mal course until now. Unfortunately, for a more careful control in 
this ca.se, the g\Ticcologist in charge also tried one artificial insomina- 
tion us ing the hu.sband’s specimen on the eighth day of the same cycle. 


,recentlv .^ecn a similar .statement b.v Rubin.* "ReUer tlian .sodium blcar- 
V P''0-''r’VUL' iloiicbe.s are Hie iihy.siolocic isotonic solutions Itineci V 

.111(1 Lfcke s soUiUons. These are, unfortunately, better founded on tlieorv than unon 
actual therapcDutic experiences." From this statement, uc assunie that no 
pcrimcnts ■with these solutions tverc tried. ^ actual ex- 
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However, since the cycle in question was one of 33 to 34 days, it is 
unlikely that ovulation took place on the eighth day though the pos- 
sibility cannot be excluded. 

Case 4 . — Infertility of 4 years' duration. In 1939, insufflation re- 
vealed patent tubes and menstrual history normal, 28-day cycle. Hus- 
band's specimen good, vol. 1.9 c.e., count, c.c. 120 million, good motil- 
ity and morphology. In 1939, artificial insemination with husband’s 
specimen mthout success. In 19'40, operation disclosed small fibroid 
niyomas and_ small ovarian cyst which were removed. Endometrial 
biopsy essentially normal with only possibility of slight corpus luteum 
deficiency. In 1941, couple advised to use fertile period and corpus 
luteum given by injection 11 days before onset of period without suc- 
cess. Ringer-glucose douche suggested in March, 1943, and used on 
the thirteenth and fifteenth days of that month’s cycle. Patient did 
not menstruate again and a positive pregnancy test was obtained 
April 26. 

_ Case 5 . — Infertility of 2% years’ duration. Gynecological examina- 
tion normal in every respect. Husband’s specimen good, vol. 6.5 c.e., 
count, c.c. 70 million with good motility and morphology. Ringer- 
glucose douche advised September, 1942, and conception took place 
January, 1943. No other therapy given. 

Case 6 . — ^Infertility of 14 months’ duration. Gjmeeological examina- 
tion normal in every respect. Husband’s semen specimen rather poor, 
vol. 4.2 c.e., count, c.c. 17 million. Wife on thyroid therapy since 
July, 1942. Ringer-glucose douche advised in September, 1942, and 
conception took place foUomng month. 

Case 7. — Infertility of 6 years’ duration. Normal gynecological ex- 
amination except for thick endocervieal secretion. Postcoital spermi- 
gration test negative. After Ringer-glucose douche, 30 to 40 active 
spermatozoa crossing h. p. f. in cervical mucus. Husband’s specimen 
only fair, vol. 3 c.c., count, c.e. 50 million, motility good but 22 per 
cent abnormal forms. Advised Ringer-glucose douche and concep- 
tion took place in second month of trial. Spontaneous delivery of 
healthy female child followed in due course. 

Case 8 . — Infertility of five years’ duration. Twenty-six- to 29-day 
cycle. Severe dysmenorrhea with leucorrheal discharge for one week 
prior to menses. Had previous history of “injections,” D and C, m- 
sufflation test and artificial insemination (husband’s specimen). Latest 
gyneeologie-abdomino-pelvic examination negative but for acutely ante- 
flexed uterus with cervix in axis with vagina. Repeated spermigration 
tests negative. Husband’s semen specimen, vol. 5 c.c., count, c.c. 37 
million, 35 per cent abnormal forms. No report on motility. 

Treatment . — Cervical dilations monthly either on ninth, tenth or 
twelfth day with coitus following Ringer-glucose douche. Concep- 
tion in the third month of therapy. Abortion at fourth month of 
gestation. 

Case 5.— Infertility of 2 yearn’ duration. Menses normal. Twenty- 
eight to thirty day cycle. Previous treatment for erosion of cerwx. 
Gynecologie-abdominal-pelvic examination negative. Tubal insuffla- 
tion and hj^sterosalpingography were normal. Repeated sperm-migra- 
tion tests at resumed ovulation period showed no sperm in cervix. Endo- 
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metrial biopsy showed progestational endometrium. Husband’s semen 
good, vol. 5 c.e., count, e.e. 163 million with normal motility and mor- 
phologjL 

Treatment.— Repeated cervical dilations monthly either on tenth, 
eleventh or twelfth days for fifteen months. Coitus during ferpe 
period witlioiit success. Advised Rhiger-glucose douche dtudng ler- 
tile period and conception occurred in first month of trial. Delivered 
spontaneously of healthy male child. 

Case 10.— Married nine years. Conceived and delivered spontane- 
ously in first year of marriage. Pour years of eontraception followed. 
No conception for four j’^ears after cessation of contraception. Gyne- 
cologic-abdomino-pelvic examination and tubal insufflation normal. 
Sperm-migration tests negative durmg probable^ fertile period. Hus- 
band’s semen good, vol. 3 e.c. count, c.c. 90 million, good motility and 
18 per cent abnormal forms. Ringer-glucose douche advised and con- 
ception took place in second month of use. Healthy female child de- 
livered. 

Case 11 . — Infertility of 14 months’ duration. Irregular menses; 33 
to 53 day cycle. Tubal insufflation showed patent tubes. Sperm-migra- 
tion test revealed motile spermatozoa in cervix. Husband’s semen re- 
ported as good but no details given. Ringer-glucose douche advised 
and it was used indiscriminately during first month of trial. No men- 
struation followed and patient is now in sixth month of gestation. 

Case 18 . — Case of artificial insemination vdth use of donor semen. 
Patient inseminated for five consecutive months on days 8 and 12, 11 
and 15, 12 and 14, 10 and 14, and 9 and 13, ndthout success. The fol- 
loAving month, a Ringer’s glucose vaginal douche was given just prior to 
insemination on days 12 and 14. Fertilization occurred in this month. 
Patient is now in seventh month of gestation. 

Discussion 

It might well lie argued that these cases are coincidences or that other 
and simultaneous therapy confuses interpretation of the results. In 
view of the fact that many conceptions take place without therapy even 
after many years of infertility, it is within the bounds of possibility 
that several of the cases reported here would have conceived eventualljL 
However, we believe that it is more than coincidence that, in twelve 
cases averaging 3.3 years of infertility, conception should take place 
on the average -within two months (and not more than four months) 
after use of the douche and after all other therapy had failed. To our 
knowledge, the number of cases in which the douche has been used is 
not more than sixty. In many of these instances, the douche was begun 
only within the past three months so that more complete results are not 
available. We present these results -with caution and vdth the emphasis 
that the efficacy of the technique may be restricted to the type of in- 
fertility in which both partners show no striking abnormality. On the 
other hand, we call attention to cases 6, 7 and S in Avhieh the semen 
specimens which produced conception were rather poor. 

Lastly, in analyzing the reason for the successes listed above, it is 
possible that such a douche removes temporarily some incompatibility 
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which prevents the migration of the spermatozoa through the cervical 
canal. Certainly, if any douche is to he used at all, it Avould be advis- 
able to use one in Avhich the spermatozoa are knovm to maintain full 
motile activity for many hours. We added glucose to the balanced 
salt solution for the reason already given, namely, that glucose is the 
primary foodstuff from AAdiieh the spermatozoa deriA^e the energy for 
motility. HoAA^ever, it should be noted that in normal circumstances, 
the seminal fluid contains an abundance of this essential substance and 
that there should be little need for a further suppty. The possible 
importance of a seminal pool around the external os aiding in the mi- 
gration of the spermatozoa from the vagina into the cem-ix cannot he 
lightly dismissed. In this sense, any increase in the volume of this pool 
AAmuld be of beneflt and, in vieAV of knoAvn facts, no better diluter could 
be found than Ringer-giueose solution. 

We are deeply indebted to Drs. S. Siegler, C. McLane, A. Greeley, H. AA^iiting 
and A. Stone (all of New York) for case histories 3 to 10. 
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• SKELETONIZED FETAL REMAINS 
Report of Two Cases With Unusual Termination of Pregnancy 

Roger B. Scott, M.D., and Constantino P. Manahan, jM.D. 

Baltimore, Md.. 

(From the Departments of Gynecology and Obstetrics, The Johns Eopkins 
University and Hospital) 

S KELETONIZED fetal remains constitute a rare and most interest- 
ing condition. The literature on this subject is large. Much of it, 
hoAvever, consists of single case reports and each of these, as a rule, 
represents a Amriation of its OAtm. Recently Ave haA'^e eneountped tAvo 
cases so remarkable in their clinical and pathologic manifestations that 
Ave liaA^e considered them worthj’- of report. 

Case 1.— (HIST. NO. 208208. GYN. PATH. NO. 530.34.) This 22- 
year-old colored female was admitted to the gjmecological service of the 
Johns Hopkins Hospital on July 28, 1941, Avnth the complaint of loAver 
abdominal pains. The family liistor}’' AA'as noneontributory, and the 
obstetrical record Avas the only pertinent finding in the past history. 
She had had three pregnancies. The first and second Avere four and two 
j^ars pi’ior to admission. On May 12, 1941, she was delivered at home 
of a premature stillborn infant. The expected date of confinement for 
this pregnancy Avas July 15, 1941. PofloAiang this delivery she had 
normal menstrual periods — June 8 to 15, 1941, and July 14 to 18, 114 . 
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Bvei’ since tlie delivery of tliis seven montlis premature stillborn 
infant, two and a half months before admission, she had had persistent 
sharp pains in the right loiver quadrant of the abdomen, which grad- 
ually became worse. Two weeks before admission she had profuse 
leucorrhea which abated with hot douches. There was slight nausea, 
but no vomiting. She believed that she had lost about 15 pounds. 

On admission she was a well developed negress who was not in acute 
distress. Temperature 100° ; pulse 98; respiration 22; and blood pres- 
sure 112/70. The general physical examination was negative. The 
abdomen was flat and relaxed. There was an irregular mass felt 
abdominally which rose to 3 to 4 fingerbreadths above the symphysis 
pubis. The vaginal outlet was a little relaxed and there was slight leu- 
corrhea. There was a moderate erosion about the cervical os. Projecting 
from the right border of the uterus, and intimately associated with it, 
was a firm nodide about 8 cm. in diameter. The adnexa ivere normal to 
palpation. The laboratoiy findings showed a negative serologic test 
for syphilis, hemoglobin 10.5 Gm., white blood count of 8,450, and 
urine negative. 

On July 29, 1941, a total abdominal hysterectomy was done by one 
of us (C.*P. M.). Upon opening the abdomen it was found to contain 
about 300 e.c. of amber, clear fluid. There was a nodule arising from 
the right upper portion of the uterus, which made the total uterine 
mass about three times its normal size. Crepitation was felt in this 
mass. A ball of matted loops of intestines was adherent to this mass. 
The adnexal organs were normal. 

The uterus measures 13 by 8 by 5 cm. The surface is smooth except 
over the apical portion, whore thei’e is a rough, slightly raised hemor- 
rhagic and fibrous area which measures 4 by 4 cm. There is a definite 
asymmetry of the uterus, a nodule arising from the right cornual area 
to a much higher level than the left. This nodular mass measures 7.5 
by 7 by 7 cm. and the roughening noted above is over the upper surface 
of this mass. Upon opening the mass the myometrium is 2 to 3 cm. 
thick and completely surrounds a definite cavity which is 4 cm. wide. 
This cavity is packed with fragmented and intact bony structures 
representing fetal slcull bones, ribs, and long bones (Fig. 1). A femur 
can be identified and it measures 3.7 cm. in length. Many of the bones 
are firmly imbedded in the myometrium which surrounds the cavity. 
This lining myometrium has an orange-yelloAV discoloration, and this 
material seems to infiltrate, in streaks, the adjacent myometrial wall 
for most of its thickness. Between this cavity and the endometrial 
cavity the myometrium shoivs less of this purulent infiltration but more 
scarring. At the superior border the purulent material infiltrates flush 
Avith the surface roughening. The tubal stump on the i-ight is situated 
higher than the left. The mass Avith its thickened myometrium is about 
tAvice the size of the rest of the uterus. No gross connection between 
the encysted mass of Ijones and the uterine caAuty can be made out. 
Tim ceiwix is 3 cm. long and measures 2.5 cm. at the external os. The 
area about the portio appears normal and the endoeervix shoAA's no 
lesion. The uterine cavity measures 7 cm. in length. The endometrium 
IS smooth, hemorrhagic to a slight degi’ee, and measures 2 mm in 
thiclmess. A probe can be passed from the endometrial caAoty out 
through the left tuhal stump, but no entrance of the tube from the 
opposite cornual area can be found into the uterine cavity. 
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The section of the cervix reveals a moderate cervicitis. Sections of 
the uterus showing the endometrium reveal an endometrial stroma of a 
loose fibrous texture. There is a minimal infiltration’ of the stroma with 
small round cells, and this infiltration is almost entirely confined to the 
surface regions. Most of the glands are small, circular, and straight 
although a few of them show early tortuosity. The glandular epithe- 
lium reveals no secretory activity. The sections of the myometrium 
irom about the encysted fetal remnants are very interesting The 
inner portions show very heavy infiltration with plasma cells, lympho- 
cytes, and polymorphonuelears. Many large cells, suggesting decidual 





Fig. 1. — Case 1. The removed uterus with the intramyometrial encysted fetal 
remnants. Note the inflammatory reaction about the cavity and in the myometrium 
at the upper border particularly. Loops of intestines were adherent at the shaggy 
uterine surface above the mass. 


cells, are seen and also a rare giant cell of the foreign bodj^ type can 
be seen, particularly about the engulfed bony fragments. As the 
periphery is approached, there are also large collections of inflammatory 
cells, mostly of the chronic type. These collections have a tendency 
to be arranged in linear streaks. The myometrium is much thickened 
and there is considerable scarring and disruption of the usual archi- 
tecture. Most of the inflammatory reaction in the myometrium extends 
towards the serosal surface, but there is slight inflammation and scar- 
ring in the mjmmetrium towards the uterine cavity. Near the surface 
and about the cavity the tissue is very vascular with extensive flhro- 
blastic reaction. By consecutive sections tlie right tube can he followed 
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from tlie eorimal stump interstitially to the very border of the encysted 
mass. The mtiscnlar tissue about the tube in its interstitial portion 
reveals the same subacute inflammation. The tubal mucosa is normal 
except for slight subacute inflammation. The lumen of the tube be- 
comes larger as the bone-containing cavity is approached. Numerous 
sections were taken through the myometrium between this mass of 
bones and the endometrium, and no area is found which could be inter- 
preted as tube or remnant of tube. 

Pathology RepoH. — Geiwicitis, chronic; endometrium, interval, non- 
secretory; myometritis, subacute; intramyometrial encysted fetal rem- 
nants. 

Except for a mild and transient cystitis due to E. coli, the postopera- 
tive course was uneventful. She .was discharged on the eighteenth 
postoperative day, and discharge examination revealed the vaginal 
vault to be weU-suspended with very slight induration across the apex. 
Follow-up in one month and five montlis revealed the patient asympto- 
matic, the incision well healed, the vagina suspended adequately, and 
the pelvis free of induration and abnormal masses. 

Discussion 

A survey of the available literature has failed to reveal a similar 
case on record. The closest approximation is one of the cases reported 
by Smith^ in 1933. He found a false intrauterine cavity containing a 
collapsed fetal skull in the uterus of a 29-year-old femide who gave a 
history of leueorrhea and irregular bleeding following an induced abor- 
tion (at 4 to 41/2 months), 11 years previously. This ivas the only 
knoum or suspected pregnancy. The picture of his gross specimen is 
in some respects identical with Fig. 1. Rubm- in a discussion of this 
case of Smith’s cites a ease of his in which he curetted two slender 
shanks of bone from a 25-year-old patient who complained of sterility 
and dysmenorrhea for seven years. When 18 years of age, she sup- 
posedly aborted a three months’ fetus. The retention of fetal remnants 
and of suppurating fetuses in the uterine cavity because of missed abor- 
tions or missed deliveries is infrequent. Kelly and Cullen^ removed a 
uterus with a suppurating eight months’ fetus one year after its de- 
livery was expected, and in another case, four years after expected 
deliver}''. 

It is difficult to interpret the findings in this case. It seems unlikely 
that these fetal remnants had been present for any considerable length 
of time, in view of the short duration of sjnnptoms and the rather active 
inflammation about the bones. These bones may represent the remains 
of a true interstitial pregnancy occurring with the intrauterine preg- 
nancy which later was delivered stillborn. The intrauterine pregnancy, 
as it developed to sufficient size, compressed and killed at twenty-two 
weeks the interstitial pregnancy. The soft parts of the interstitial 
prei^ancy suppurated, leaving the cavity of fetal bones. The increase 
in diameter of the lumen of the interstitial portion of the right tube as 
it approaches the intramyometrial ca\dty suggests this possibility. Re- 
ports of simultaneous bilateral tubal pregnancies and of one intra- 
uterine and one tubal pregnancy are frequent enough in the' literature 
to suggest this explanation. The finding of decidual-like cells- about the 
bones might mean that this pregnancy found a satisfactory nidus for 
implantation in an island of endometrium in this interstitial portion 
of the tube. Mullerian epithelial derivates are Imoum to be -stimulated 
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to form decidual cells by pregnancy at any point in the tract without 
assuming that endometrial tissue was already present. Ash* has given 
an excellent review of the subject of interstitial pregnancy up to 1932. 



Flgr. 2. — Case 2. The fragments of fetal skull bones eroding through and removed 
from vagina anterior to the cer^’ix. Twice actual size. 


Case 2.-- (HISTORY NO. 103324. GYN. PATH. NO. 51535 & 
51639). This 21-3’’ear-old colored female was admitted to the gjme- 
cological service of the Jolms Hopldns Hospital on December 1, 1940, 
with a complaint of left lower quadrant pain and dj^spareunia. She 
was delivered of her first baby in 1937 bj'’ low forceps and episiotomJ^ 
Post partum she developed an ischiorectal abscess, which spontaneously 
opened into and drained through the vagina. No fistulous^ tract re- 
mained on discharge. A second fulltei-m delivery occurred in IVIareli, 
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1939, by elective low forceps and episiotomy. Since the birth of the 
first child a moderate leucorrhea had been present. 

She was fii’st seen in the G 3 Tieeology Dispensary on June 4, 1940. 
For two months she had pains in her lower abdomen and dyspareunia. 
Examination revealed a lacerated cervix, normal uterus, and bilateral 
adnexal thickening of slight degree. A diagnosis of chronic cervicitis 
and salpingitis was made and the patient was instructed to take douches. 
On July 2, 1940, she was again seen complaming of urinary frequency. 
The last menstrual period was Maj’’ 21 to 25, 1940. A small urethral 
caruncle was found and the eathetei'ized urine contained onlj’^ tivo 
white blood cells per high power field. The fundus was uniformly 
enlarged to the size of a three months’ pregnancy and the cervix: was 
soft. She again reported on Nov. 5, 1940, with the story of an appar- 
ent miscarriage in August. During most of October she felt weak and 
had right flank pains radiating to the right lower quadrant of the ab- 
domen. She did not menstruate in September, but had a profuse two 
weeks’ peifiod during the middle of October. On pelvic examination 
beneath the vaginal mucosa, anterior to the cervix, was a large piece 
of calcified material. The uterus ivas of normal size and fixed. In the 
left adnexal region was an adherent tender mass about 5 cm. in diam- 
eter and right adnexal region revealed thickening. Except for slight 
reddening about the trigone of the bladder nothing abnormal was seen 
tiu’ough the eystoscope. A biopsy of the vaginal calcified material 
showed bone and chronic inflammatory tissue. She had a normal men- 
strual period November 14 to 17, 1940. On admission on Dee. 1, 
1940, she was an asthenic Negress who did not appear acutely ill. 
Temperature 100.2° F. ; pulse 96; respiration 24; blood pressure 130/75. 
The general phj'-sical examination was negative and the pelvic findings 
were as noted above. The impression was clironic salpingitis with tubo- 
ovarian inflammatory mass on the left, and possible vesical calculus 
eroding into the vagina. The laboratory findings showed negative sero- 
logic test for sj'’philis, hemoglobin 10 Gm., white blood count 11,600, 
urine negative microscopicalljq but culture revealed E. coli. 

An instillation of methylene blue into the bladder with a sponge in 
the vagina showed no dye on the sponge after one-half hour. On 
December 5, 1940, tlie patient was taken to the operating room where 
29 fragments of bone were removed bj’’ means of an incision in the 
vagina at the anterior fornix. Most of these fragments were very 
small, but a few of the larger fragments were identifiable as fetal slaiil 
bones (Fig. 2). The postoperative course was uneventful and the pa- 
tient was sent home on the eleventh postoperative day. Laparotomy 
for removal of the tuboovarian mass from ruptured tubal pregnanej’’ 
was not done because she was asjTnptomatie and because of the lilceli- 
hood of spontaneous absorption. On follow-up in one jmar there was 
some induration in the anterior cul-de-sac about the vagina, but no 
calcified material could be felt. The uteims was normal, but a left 
adnexal mass extending into the posterior cul-de-sac could be felt, which 
was quite firm and verj’’ slightly tender. The patient was asj^mptomatic. 

Discussion 

Although it seems likelj’^ that fetal bones of a ruptured tubal pre"- 
nancj’- have eroded into the vagina before, we have been unable to fiml 
a report of such a case. Cullen® has reported a case wliich was prob- 
ablj'- a secondarj'- abdominal pregnancj’^ following a rupture of a tubal 
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pregnancy that developed to eight months, and three years later a sac 
containing fetal hones was removed from the right lower abdomen. 
These bones had eroded into the bladder and into two areas of the 
cecum. Schewket® had a case with an extranterine fetus which 21 
months later spontaneously discharged a necrotic tibia through the 
anterior abdominal wall. Gustafson, Meredith, and Hord^ reported a 
case in 1932 which discharged clavicle, ribs, long bones of extremities, 
and flat bones of the head through the rectum. There are several other 
reports of intestinal and bladder complications arising from the migra- 
tion of fetal bones. A more frequent termination of ruptured (or 
unruptured) tubal pregnancy is the formation of a lithopedion. De 
Lee® cites Wagner’s case with a mununified fetus retained for 29 years, 
In Virchow’s ease the fetus retained for 28 years, and Smith reports 
fetus removed from a 94-year-old female 60 years after conception. 
Masson and Simon® in 1928 reported 9 cases from the Mayo Clinic and 
collected 174 from the literature. In 1932 a case of an eight months’ 
pregnancy calcified and retained for 40 years was noted by Titus and 
Bisaman.^® In 1935 Asehman and Helwig^^ reported two eases: one 
was a grapefruit-sized calcified mass removed from the left lower quad- 
rant of a 69-year-old female 35 years after the last pregnancy. Hair, 
skull, legs and arms were identifiable. The other case was a mummi- 
fied fetus weighing 546 Gm. removed from the right pelvic cavity of a 
24-year-old patient fifteen months after conception. 
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RHABDOMYOSARCOMA WITH ADENOCARCINOMA 
OF THE UTERUS 

Charles S. Poole, B.S., M.D., New York, N. T. 

(From the Gynecologic Service and the Laboratories of the Mount Sinai Hospital) 

T he occurrence of a rhabdomyosarcoma in the uterus, an organ ^^ich 
normally does not contain striated muscle, is extremely rare. Gun- 
ning and Eoss^ in 1940 were able to collect only ten such cases from tne 
literature and added one of their o^vn. The simultaneous occurrence or 
rhabdomyosarcoma Avith adenocarcinoma is even more unusua . o 
ever, the association of sarcoma Avith carcinoma of the uterus has oeen 

reported.® 
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Several tlieories have been expounded to explain the occurrenee of 
rliabdomyosarcomas of the uterus. Pfannenstiehl in 1892® believed them 
to originate in the connective tissue of the endometrium, which later 
undergoes metaplasia. This is not supported by f aet, for the transforma- 
tion of nonstriated muscle into striated muscle has not been demon- 
strated. However, Nehrkorn^ foimd fully differentiated striated muscle 
cells in two uteri removed after puerperal sepsis. Under pathologic 
irritation, these could well serve as tbe basis for the development of 
rhabdomyosarcomatous tumors. Wilms in 1899® believed these tumors 
to originate in primitive mesodermal tissue which had been carried 
do^vnward during the descent of the w'olffian duct. Absence of striated 
muscle in the wolffian body together with the development of this tumor 
outside the course of the wolffian duct controverts this theory. In 1907 
Monckeberg® suggested that these tumors arise from cell rests in the 
miiUerian duet. The objection to this theory is the absence of mixed 
mesodermal tumors in the broad ligaments despite the migration of the 
miiUerian ducts through them. Cohnheim^ suggested that among the 
differentiated cells of almost all tissues, there are rests of very immature 
indifferent or embrimnal cells. These are available as sources for con- 
stant replacement, for regeneration after injury and for the proliferation 
of tumors. The very immature anlagen of smooth muscle cells can alter 
their usual course of differentiation and produce striated muscle tumors. 
The multiplicity of theories presented make it quite evident that the 
exact mode of origin of these tumoi's is as yet obscure. 

There is much confusion in the literature concerning classification of 
uterine sarcomas, perhaps because of the rarity of these tumors. In 
1892,® Pfannenstiehl applied the name “Traubiges Sarkom” to a group 
of cases of sarcoma of the cervix and vagina which in the English litera- 
ture have been called “botryoid sarcoma,” in an attempt to describe their 
grapelike character. However, it must be pointed out that often they 
do not assume this gross appearance. In 1867, Weber® introduced the 
concept of mesodermal mixed tumor of the uterus in the first case of its 
type described. Since that time Glass and Goldsmith® were able to col- 
lect ninety-five cases of mixed mesodermal tumors of the uterus. How- 
ever, many other types of sarcomas arising from the normal uterine 
constituents have been described. There may be very immature and in- 
different types, the round cell, spindle cell or giant cell sarcomas, or less 
immature and better differentiated types, angiosarcoma, melanosarcoma, 
lymphosarcoma or leiomyosarcoma or mixtures of these in all possible 
combinations. Tumors composed of tissue which is foreign to the uterus 
may also occur. The ease to be presented belongs to that group. It is 
one of rhabdomyosarcoma which, in addition, is associated with car- 
cinoma. 

Case Report 

R. Z., 66-year-old German born, gravida 2, para 2, entered Mount 
Sinai Hospital on July 23, 1942, complaining of vaginal discharge of 
six months’ duration associated with a 30 pound weight loss. Her past 
iiistory was not pertinent to her present illness. Her present illness be- 
gan six months prior to admission when she developed a vaginal dis- 
charge for which a ‘ ‘ polyp ’ ’ was removed by her physician. Symptoms 
persisted and another “polyp” was removed approximately ten weelrs 
later. During this time the patient lost about 30 pounds and immedi- 
ately prior to admission to the hospital, had begun to develop nausea 
and vomiting. Menopause had occurred seventeen ymars previously. 
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1 -T. examination revealed a well-developed and nourislied female 

distress. Pelvic examination showed the cervix to he dis- 
tended by a protruding necrotic mass. The uterus was irregularly en- 
laiged to the size of a 3% to 4 months’ gravidity. A tentative diagnosis 
ot submucous degenerating fibroids was made vdth sarcoma or carcinoma 
to be excluded. 



Pig. 1. — Roentgenogram showing fluid level with superimposed air in the uterine 

cavity. 

On admission the temperature Avas 102° P., hemoglobin 57 per cent, 
Aidiite blood count 12,000, Avith 82 per cent jiolymorpliomiclear leucocjdes. 
Stools Avere negative for blood. Sedimentation rate over tAA’O hours. 
X-ray of the abdomen (Pig. 1) shoAved a large mass in the pelvis which 
extended to the leAml of the sacral promontory irithhi Avhich there was a 
fluid level and gas. 

Temperature during the first Aveek ranged betumen 99° and 103.6° P. 
On July 29, 1942, a vaginal hysterotomy Avas performed and the uterine 
cavity was explored. The uterus AAms found to contain a sessile ragged 
mass arising from the fundus by a broad base. Because of the extent of 
the mass, further surgical intervention was deemed inadvisable. A piece 
of tissue Avas removed for study. Pathological report reAmaled “a small 
fragment of adenocarcinoma AAUth areas of marked spindle cell ana- 
plasia.” PolloAAong this procedure, the patient AAms treated vdth suKa- 
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tMazole, but temperature continued to fluctuate between 99° and 103.2° 
F. Uterine culture taken on July 31, 1942, grew an anaerobic strepio- 
coccus Schottmiilleri and an aerobic enterococcus. On August 8, tbe 
uterine cavity was again sounded from below. The sound was passed 
through the mass and struck a large loeulation of pus which apparently 
was trapped above the tumor. The uterine ca%'ity was irrigated with a 
1% emulsion of gramacidin. Clinically the patient improved after this 
procedure and temperature fluctuated between 98° and 100° F . for sev- 
eral days. The temperature again rose and the uterine cavity was again 
explored per vaginam on August 22, and another pocket of pus was 
opened and evacuated. The temperature again fell and uterine cultrire 
greAv streptococcus Schottviiilleri. Postoperatively the uterine cayitj’ 
was irrigated through an indwelling mushroom tube and the patient 
was treated with sulfonamides, ti'ansfusions and deep radiotherapy in 
an attempt to control the local infection so as to permit surgical ex- 
tirpation of the infected malignant uterus. 

Despite this regime the patient’s condition progressivel}’^ followed a 
downhill course. It was finally decided that hysterectomy offered the 
onty possibility of bringing this problem to a satisfactory solution, 
despite the poor condition of the patient who was confused, semi- 
comatose, debilitated and running a septic course. Accor din gl}’", on 
September 30, 1942, after approximately two months of conservative 
hospital therapy, a total abdominal hysterectomy and bilateral salpingo- 
oophorectomj^ were performed. The uterus was sjanmetrically enlarged 
to the size of a six months’ gravidity. The serosa was smooth. 'The 
uterus was soft, and its attachments to the parametria were considerably 
thickened by a boggj^ indurated process. The tubes and ovaries ap- 
peared normal. Pathological report revealed ‘ ‘ huge necrotizing rhabdo- 
myosarcoma of the uterus (glandular structures simulating adenocar- 
cinoma seen in focal areas but no cartilage or other teratomatous ele- 
ments found) . Adnexa not involved by tumor.” 

Following the operation, the patient lapsed into a state of hypother- 
mia. Her temperature remained at about 97° F. for ten days. During 
this period, she was given numerous transfusions. About two Aveeks 
after operation, the patient began to have sAvinging fever, temperature 
to 104° F. or 105° F. once or tAvice daily. She Avas acutely ill, semi- 
comatose, in extremis. There Avas left costovertebral angle tenderness 
and pus in the urine. Both urine and blood cultures Avere positive for 
B. pyocyaneus. Intravenous sulfathiazole and repeated transfusions 
Avere administered and the temperature soon fell to normal and the pa- 
tient sloAAly recovered. Patient noAv responded to supportive therapy 
and gradually gained in strength. She Avas finally discharged on the 
sixteenth Aveek of her hospital stay. At discharge her hemoglobin A\ms 
70 per cent, she Avas ambulatory and pelvic examination failed to reveal 
any local evidence of recurrence of the disease. 

At foUoAV-up, 7 months after operation, the patient Avas ambulatory, 
carr5dng on her household duties and shoAving no OAndence of recurrence 
of the lesion. 

Gross Pathology. — The specimen consisted of a uterus and adnexa. 
It Avas large, bulky aud had a smooth serosa. When opened it meas- 
ured approximately 20 cm. in length and 14 cm. across. Both tubes 
and OA’aries appeared normal. 

The entire lumen Avas filled by a bulky, soft, greenish, necrotic tissue 
Avhich Avas markedly foul smellmg. The tumor sprang from the uterine 
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^Yall, but its growth was almost entirely into the lumen, the serosa re- 
maining smooth and uninvolved. There were several small, firm nodules, 
approximately one-half cm. in diameter within the uterine wall. They 
were covered by the necrotic tumor. 

Most of the tumor was necrotic and very friable. However, some of 
the deeper, better preserved portions showed white, smooth, cellular 
tissue which was fairly soft in consistency. 

Microscopic Pathology . — The better preserved areas show marked 
cellular pleomorphism, but large elongated cells predominate. The pic- 
ture is one of interlacing cells, running in all directions. There are 
many bulky, elongated cigar-shaped cells, others are spindle-shaped. 

The cytoplasm is abundant and acidophilic in most of the cells and 
cross striations are frequently seen in the larger cells. The nuclei are 
either single or multiple and are rich in chromatin, which has a coarse 
granular appearance. There are manj’- mitotic figures. Some areas 
reveal marked vascularity and there are many necrotic' zones with 
leucocytic infiltrations. (Fig. 2, A and B.) 

Although glandular areas characteristic of adenocarcinoma are seen, 
these are overshadowed by the predominant picture of rhabdomyosar- 
coma. 


r-ifcwr 
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Fig. 2.— A. Low power photomicrograph, showing general celiular topogi ap . 

B, High power photomicrograph, showing cross stnations. 

Discussion 

This case is extremely unusual, both because of the 
pathologic lesion and the remarkable clinical course. Manj^ m 
sections were studied to determine the pathologic <iiasnosis. Of me 
dermal origin, only striated muscle cells were found b^is 

these findings, one would be justified in considering hi p 
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myosarcoma with, adenocarcinoma. Nevertheless, there is always the 
possibility that some unseen fragments of other types of mesodermal 
tissue were present but not found, since it is almost an impossibility to 
take serial sections of an entire uterus. Ewing’^'* states that the over- 
growth of one element in an embryonal teratoma produces a malignant 
tumor of nearly uniform type, for an important principle of the growth 
of teratomas is the tendency of one element, either adult or eml)ryonal, 
to overgrow and suppress the others. 

As regards the rarity of diagnosis of rhabdomyosarcoma of the uterus, 
Lochrane“ believes the scarcity of cases of this condition is due to the 
fact that special stains are necessary to detect striations, and therefore 
perhaps many have been missed. 

Ewing and Herxlieimer^” have attempted to explain the coexistence of 
carcinoma with sarcoma by several tlieories : 

(a) Each tumor may develop independently of tlie other, at the same 
time, possiljlj’- as a result of the same cause acting on different tissues. 

(b) Proliferation of the epithelium adjacent to a pre-existing sar- 
coma may oecui’, possibly as a result of irritation or stimulation. This 
may occur at the base of a pre-existing sarcoma, or at a point where a 
submucous or mural sarcoma meets the epithelial layer. 

(c) The stroma of a carcinoma, either due to irritation, stimulation 
or some other cause, may undergo sarcomatous change (Herxheimer) . 

(d) Carcinomatous changes maj’- occur in glands of a sarcomatous 
polyp. 

Clinically, several points of interest may be noted. The importance 
of microscopic study of all tissues removed can never be overemphasized. 
Six months prior to admission this patient had a “polyp” removed. 
Perhaps had sections been studied at that time operation might have 
been performed much earlier. The roentgenologic appearance of a fluid 
level with gas in a uterus is extremely rare. Several possible modes of 
occurrence present themselves: 

1. By mechanical introduction of air or gas into the uterus via the 
cervical canal and vagina. Such a case was seen by Snow^^ in which 
a pneumoperitoneum resulted from forceful or incorrect douching. 

2. Infection due to an anaerobic gas forming organism.^® 

3. Manipulation per vaginam with a cervix that remains patulous. 
Negative pressure in the uterus, with the accompanjdng sucking in of 
air associated with infection may result in a fluid level with superim- 
posed air in the uterus. 

One or several of these factors may have been operating in this case. 

The lack of response to chemotherapy and deep x-ray therapy is very 
significant. 

Lastly, the necessity of surgical intervention, despite the appearance 
of clinical inoperability, must be stressed. The fact that this patient, in 
the face of all of the clinical objections to surgery, is now alive and a 
useful member of her family, makes it necessary to stress the importance 
of not considering a case inoperable until proved so at the operating 
table, unless there is evidence of distant metastases. 

I wisli to express my thanks and gratitude to Dr. Samuel H. Geist, for his aid 
and stimulating interest in the preparation of this work. 
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FETAL DYSTOCIA DUE TO NEUROBLASTOMA OF THE 
ADRENALS WITH METASTASES TO THE LIVER 

Tobias Weinberg, M.D., and H. Melvin Radman, B.S., M.D., F.A.C.S., 

Baltimore, Md. 

(From the Laboratories and Obstetric Service of Sinai Eospital) 

A lthough a number of eases of neuroblastoma of the adrenal with 
metastases to the liver in newborn infants or those several days 
old have been reported, only two reports can be found in the literature 
in which dystocia was caused bj^ the presence of tlie tumor mass. The 
ease reported liy Hagstrom’^ described a breech delivery in which ob- 
structing parts were encountered at the level of the trunk of the child. 
Digital examination revealed the presence of a huge liver Avhich later 
proA^ed to be due to tlie presence of metastatic tumor masses. Portions 
of the liver had to be remoA'^ed before delivery could be completed. 
Askin and Geschiekter ’s case- Avas that of a full-term fetus in AAdiich 
the abdomen had to be incised and fragments of the enlarged liver 
remoAmd before the fetus could be delivered. 

The apparent rarity of the complication of dj^stocia of this origin 
prompts the folloAving report. 


Case Report 

The mother of the infant Avas a tAventy-live year-old primigravida, 
AA'ho AA'as admitted to the Sinai Hospital Avith a history of spontaneous 
rupture of the membranes four hours before admission. Prenatal ex- 
amination had revealed a normal bony pelvis, AAdiose configuration Avas 
such as not to interfere Avith the normal deliverj^ of an aA’erage-size 
infant. The antepartum course had been completely uneAmuttui. 

After admission to the hospital, contractions of the uterus began on J 
after stimulation AAnth castor oil, quinine, and diAuded doses 
intramuscularly. Cervical dilatation progressed sloAvly and the bean 
of the infant remained high in the pehds until full dilatation, AAducJi 
occurred twenty-four hours after rupture of the_ membranes, 
after full dilatation the head descended to the midpelvic region, bu 
further progi’ess ceased. Approximately one and one-halt 
fuU dilatation, a midforceps operation was performed 
was delivered of a live male child Aveighing 2,920 gi-ams. ISo difficult} 
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had been encountered in delivery of the head, but hard pressure from 
above had been required to deliver the torso, ■which appeared to en- 
counter an obstimction. The cause of the difficulty was quite evident 
after the deliveiy of the infant, since marked distention^ of the abdo- 
men, apparently "vidth fluid, was obvious. The child died one hour 
after delivery. 

Gross Necropsy Findings . — ^The body was that of an apparently nor- 
mally developed, full-term male child measuring 47 cm. in length. The 
strildng feature was the protuberance of the abdomen and the bulging 
in both flanks. The peritoneal cavity was found to contain approxi- 
mately 200 c.c. of bloody fluid. The liver was greatly enlarged and 
extended to both lateral borders of the abdominal wall. The right lobe 
extended three fingerbreadths below the costal margin in the right mid- 
cla'vicular line; the left lobe was found to extend two fingerbreadths 
below the costal margin in the left midclavieular line. The parietal 
peritoneum in the region of the right kidney bulged forward rather 



Pig. 1. — Surface of liver showing bosselations produced by metastases. 

prominently, forming an oval-shaped mass measuring approximately 
10 by 8 by 5 cm. The peritoneum overlying this area had a bluish sheen. 
Further investigation in this area revealed a deeply hemorrhagic mass 
measuring 8 by 6 by 3 cm., which occupied the site of the right adrenal 
and extended downward over the anterior surface of the kidney. It 
compressed the latter but was distinctly separate from it. It was soft 
and palpably cystic. Upon sectioning the mass, considerable bloody 
fluid escaped, revealing the presence of numerous blood clots. In 
addition, areas of firm grayish-bromi and red tissue were also visible. 
At the upper pole of the mass there was a thin rim of golden-yellow 
tissue resembling adrenal cortex. The left adrenal was found in its 
normal position and was relatively normal in shape but proportionately 
enlarged in all diameters. It measured 4 by 2 by 0.8 cm., weighed 5.8 
grams, and felt nodular. The cut surface showed a well developed 
golden-yellow cortex, which surrounded oval-shaped nodules of grayish- 
white tissue averaging approximately 1.0 cm. each in diameter.'^ ‘ 
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Pig. 2. — Cut surface of liver showing extensive replacement of liver parenchyma by 

neoplastic tissue. 



Pig. 3 . — Section through rim of right adrenal tumor rnass sliowing an area of 
intact adrenal cortex above an area of invasion by the neoplasm. 

B. Section through the tumor mass in the right adrenal showing a typical area. 
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The liver was huge, weighed 260 grams, and measured 15 by 8 by 4.5 
cm. The usual smooth, reddish-browm surface was interrupted prac- 
tically everywhere by reddish and reddish-gray nodules of varying size, 
which produced a bosselated, appearance (Fig. 1). The nodules varied 
in size from several millimeters to almost 2 cm. Some of tlie nodules 
showed central umbilication. The cut surfaces revealed replacement 
of most of the liver parenchyma by nodules of grayish-white and brown 
tumor tissue (Fig. 2). 

The heart was normal in size and shape, and, except for the presence 
of a patent foramen ovale and patent ductus Botallo, was not remark- 
able. 

The other organs showed no gross abnormalities. 

Microscopic Examination . — Sections of the right adrenal tumor mass 
showed large areas of hemorrhage, within which, there were strands 
and 'cords of tumor cells, wdiieh were round, had a scanty eosinophilic 
cytoplasm and large round and oval nuclei. Scattered mitoses were 
seen. In some areas formations suggestive of “rosettes” were seen. 
The golden-yellow rim of tissue at the upper pole was found to consist 
of intact adrenal cortex into which scattered strands of tumor tissue 
were seen to infiltrate (Fig. 3). The sections of the left adrenal showed 
similar tumor cell masses, which occupied the medullary region, but 
extended into the cortex, lieing seen particularly in the interfascicular 
blood vessels of the latter. 

Small nests of tumor cells were found in the interstitial and capsular 
tissue of the pancreas, in a Ijunphatie in the wall of the gall bladder, 
and in blood vessels in the myocardium and cerebrum. 

Comment 

The pathogenesis and histogenesis of the neoplastic involvement of 
the adrenals and liver will not be discussed, inasmuch as numerous 
erudite presentations are already present in the literature.*"'^ The 
probable mechanism effective in producing dystocia is, on the other 
hand, of pertinent interest. 

Just as in the cases previously cited,^'* the liver in this ease was 
greatly enlarged. But in addition, a bloody effusion was present in 
the peritoneal cavity in this infant. This certainly contributed to the 
difficulty of passage of the fetus through the birth canal. The presence 
of the fluid can be accounted for on the basis of peritoneal irritation 
by the tumor masses present in the liver. 

Although hemorrhagic degeneration in a neuroblastoma has been 
encountered quite frequently, it is enticing to use the presence of hemor- 
rhage in this case to explain the rapid demise of the infant following 
delivery. It is xiossible, and even probable, that very little hemorrhagic 
infiltration was present in the tumor mass of the right adrenal prior 
to the onset of labor. This appears to be confirmed by the evident 
recent nature of the blood clot found in the tumor mass. Therefore, 
the following evolution of events is offered as being quite likely. ^Yith 
the onset of labor the head passed through the lower uterine’ segment 
with ease. However, when the abdomen approached this region, the 
muscular wall of the uterus failed to dilate sufficiently to accommodate 
the unusual width, thus forming a constricting band. Therefore, in- 
creased pre.ssure was exerted upon tlie abdomen of tlie fetus. Inasmuch 
as the liver was huge, fluid was xiresenl in the abdomen and the ribs 
at tliis age are quite supple, the constricting force would be tran.smitled 
by the above tissues and fluid to the soft tumor mass in the ri")!} 
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adrenal region. Ultimately a crushing pressure would be exerted and 
then hemorrhage would occur into the disrupted tissue of the tumor 
mass. Accordingly, as the left adrenal cortex -was partly invaded by 
tumor tissue and only little of the cortex of the right adrenal remained 
mtact, one might blame death upon the shock concomitant with sudden 
interruption of a sufficient supply of adrenal cortical hormone to main- 
tain the vis a tergo. 
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RECURRENT PLACENTA PREVIA 

Paul H. Pried, M.D., Philadelphia, Pa., and Richard Torpin, M.D., 

Augusta, Ga. 

(From the Department of Obstetrics and Gynecology, University of Georgia School 

of Medicine and Hospital) 

T he incidence of placenta previa varies from 1 :150, as reported by 
the Committee on Prenatal Maternal Care of the White House Con- 
ference, to 1:200 to 1:1,500 as noted by various authors.^ However, a 
review of the literature reveals that only nine cases of recurrent placenta 
previa in successive pregnancies,®’^ and one in nonsuccessive pregnancies® 
have been reported. Jfore cases of this tj’-pe have undoubtedly been 
observed but not reported, for De Lee^ and Rivett,® in discussing re- 
current placenta previa, speak of a greater than reported frequency. A 
much larger number of cases in successive pregnancies should be ex- 
pected in considering the incidence and tlie predisposing factors of 
placenta previa. However, this low incidence is apparently due to a 
failure to report cases and to a few principles of prophylaxis, ivliich may 
also be of avail in preventing the abnormality. I desire to present 
another ease of recurrent placenta px-evia in successive pregnancies. 


Case Report 

Mrs. A. C., aged 19, in the thirty-second week of her first pregnancy, 
entered the Univei’sity Hospital at 9:45 p.m. on May 7, 1941, because 
of sudden, painless vaginal bleeding. The estimated loss of blood was 
300 e.c. The prenatal period, as observed in our clinic, was within 
normal limits. Examination revealed a white female, who had moderate 
vaginal bleeding and who was not in labor. Her blood pressure was 
130/80 and the pulse rate was 100. The uterus had a one-plus tone, was 
slightly tender in the lower segment area, and measured 28 cm. above 
the symphysis pubis. A single fetus lay in the L.O.P . position with a 
fetal heart rate of 140/minute. There was no edema present. Un a 
lateral film of the abdomen, a 32 wrecks’ fetus was seen in cephalic posi- 
tion, but the placenta was not definitely visualized. Blood count aiici 
urine examinations were vnthiii normal limits. A diagnosis of placenta 
pre 5 da was made and therapy was instituted. This included blood 
matching and transfusion which was later followed by sterile vaginal 
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examination, rupture of the membranes, and application of a tight ab- 
dominal binder. Onset of labor was at 10 :15 p.ji., and after the^ loss of 
an additional 200 c.c. of blood, the membranes were ruptured artificially 
at 12 :30 A.Ji. No placental tissue Avas felt at the os Avhich was found to 
be dilated 3 cm. and slightly effaced. After the membranes were arti- 
ficially ruptured, the fetal head descended immediately and the bleeding 
stopped. The patient completed a 13-hour labor, spontaneously deliver- 
ing a three-pound male infant Avhieh lived. There were signs of a mild 
endometritis in the postpartum uterus, which was soft, boggy and 
tender. The placenta and fetal sac were examined by a Avater distension 
method® Avhich showed the sac to have a volume of 1,900 c.c., to be pear- 
shaped AA'ith bulges at the uterine horn areas, to measure 16 cm. from 
side to side at the widest portion and 24 cm. from the cervical tear to the 
fundus, and 13 cm. anteroposteriorly. The placenta Avas 18 by 18 cm. in 
size, Avas circular Avith eccentric implantation of the cord toAvard the 
apex, and covered almost all of one anterior or posterior Avail. The 
placenta, moreover, extended doAvmA'ard to Avithin 3 cm. of the cervical 
rent in the membranes. The diagnosis of placenta prcAua Avas further 
confirmed by the presence of old plotted blood on the placenta at tlie 
site of the tear in the membranes. 

The patient entered the hospital AAuth a term pregnancy eleven months 
after her previous delivery with a history of sudden, painless vaginal 
bleeding, an estimated loss of 200 c.c. of blood. She Avas not in labor 
and had no symptoms or signs of toxemia. The soft fundus uteri Avas 
30 cm. above the sAunphysis pubis. The blood pressure Avas 130/80 and 
the pulse rate Avas 80/minute. A single floating fetus Avitli a heart rate 
of 135/minute lay in the L.O.P. position. The diagnosis of placenta 
previa Avas made again. Blood matching Avas done, and a sterile vaginal 
examination failed to reveal placental tissue over the cervical os AA'hich 
was found to be 2 cm. dilated and uneffaced. After the membranes Avere 
ruptui’ed, the head descended and the bleeding stopped. Labor folloAved 
shortly and a living six-pound eleven-ounce male Avas delivered 3 hours 
later. The mother had a normal puerperium. The amniotic sac Avas 
distended by 3,400 c.c. of Avater, and measured 28 cm. longitudinally 
and 18 cm. laterally. The edge of the sac opening Avas 1 cm. from the 
margin of the loAvest portion of the placenta, AAdiich apparently extended 
nearly to the internal os. The placenta at this point A\ms infiltrated Avith 
old blood clots. The placenta AAmighed 320 grams, aa'os OA’al AAuth a 
longitudinal diameter of 20 cm. and a lateral diameter of 15 cm. It 
probably lay on the anterior Avail of the uterus and slightly to the left 
side. The cord Avas 40 cm. long and almost centrally insei'ted into the 
placenta. There Avas a Avhite infai-ct, 4 cm. in diameter, Avhich extended 
from the fetal to the maternal surface, and Avas located about one and 
one-half cm. above the loAA'cr edge of the placenta. 
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CLINICAL EFFECTS OF THE SYNTHETIC ESTROGEN, 

HEXESTROL 


Robert C. McElroy, M.D., Eric G. Snyder, Ph.D., and 
J. H. Clark, M.D., Philadelphia, Pa. 

(From the Department of Gynecology and Ohstetrics, Philadelphia 
General Sospital) 


A the Philadelphia General Hospital, the gynecology depai’tment 
is constantly faced 's^dth the problem of securing an effective estro- 
genic substance with which to combat the complaints of patients follow- 
ing supravaginal hysterectomy and bilateral salpingo-oophorectomy. 
This radical procedure is often necessary in young, colored women where 
chronic advanced pelvic inflammatory disease forces the gynecologist 
to do eastrating surgery, resulting in severe menopausal complaints. 

An estrogenic substance to be used in this type of work has to meet 
certain requirements : it should have a high estrogenic activity if given 
oraUy ; its action should be prolonged in order to eliminate the necessity 
of frequent repetition of courses of treatment; it should be nontosic and 
thus not cause untoward side reactions; and finally it should be compara- 
tively inexpensive. 

It is obvious that the natural estrogens and their derivatives cannot be 
used for this purpose as they are too expensive and not potent enough 
when administered oraUy. We first tried stUbestrol, which has most 
of the prerequisites mentioned above and which is disappointing in only 
one way : the frequency of nausea and vomiting, in cases followed by 
one of us, R. C. M., the frequency of side reactions necessitated a rever- 
sion to an oral form of natural estrogen which was not sufficiently potent 
to control symptoms without the addition of parenteral estrogens. The 
patients who were somewhat neurasthenic and were warned of the side 
reactions of nausea and vomiting promptly developed them after the 
suggestion of its occurrence was made. 

We then selected another sjmthetie estrogen,* hexestrol, for our 
clinical trials as this material, to judge from what is known about it, 
seems to come closest to our particular needs. 

So far there are only three I’eports on clinical work with hexestrol-t 

Bishop,^ and his collaboratoi’s, made comparative studies on the 
action of both stilbestrol and hexestrol in relation to the menopausal 
syndrome, atrophic conditions of the vagina, amenorrhea, dysmenorrhea 
and checking lactation. 


•We are here using- the term "sjmthetic estrogen” to desi^ate sub^nces :m^e 
synthetically and not having the phenanthrene nucleus as found in natural esmjgen . 
fSis, ^ are Ivm excluding^the natural estrogens when they are obtained by sj-ntheOc 
methods as is now usually the case. 

fTwo articles have appeared since Uiis present report was Prepared, each recom 
mending approximately the same dosage we have found effective. 
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This work was carried out in England and recently two series on 
clinical trials of hexestrol have been reported in the United States. It 
is the purpose of this paper to present a preliminary report of the 
clinical effects observed in a series of cases with surgical menopause. 
A subsequent report vdll be made concerning the use of hexestrol in 
normal menopause and checking of lactation. 

With a number of such patients available, under reasonably well con- 
trolled conditions, it was decided to undertake the evaluation of hexestrol 
therapy in earing for the surgically castrate woman. Seventy-four of 
these patients were selected for studj’' but it was ultimately necessary to 
eliminate thirty-two of the group because of their poor cooperation. 
Wherever possible the treatment Avas initiated before the onset of meno- 
pausal symptoms as a more efficient symptomatic control was expected 
thereby. In this connection it is interesting to note that Schneider'* 
administered estrogen preoperatively to twenty-one women in whom an 
artificial menopause was surgically induced. Immediate reinstitution 
of the same dosage postoperatively resulted in maintenance of freedom 
from previous sjouptoms and in a greatly improved convalescence. 

Particular attention was paid to the control of symptoms by question- 
ing the patients relative to frequency of hot flushes, headache, nervous- 
ness, insomnia, desire for coitus, and as to any side reactions which may 
have been due to the drug. Four Avhite and thirty-eight colored patients 
are represented among the forty-two studied. They ranged in age 
from eighteen to fifty-four years. The women had all been subjected to 
at least bilateral salpingo-oophoreetomy and the majority had had 
either supravaginal or total hysterectomy performed. The dosage of 
hexestrol Avas varied from 2.0 to 6.0 mg. daily Avith an average daily dose 
of 3.5 mg. 

An analysis of the results reveals that five patients showed no control 
of hot flushes at any time ; four of these patients however lapsed in treat- 
ment after averaging seven weelm’ treatment and the fifth had only been 
followed for six Aveeks at the time this report Avas prepared, and four 
patients had no hot flushes at all. Of the remaining thirty-three, tAventy 
shoAved partial control Avith seven lapses in treatment, and tliirteen com- 
plete control of hot flushes Avith no lapses in treatment. The aecompanj’^- 
ing headache Avas uncontrolled in tAveWe cases, eight lapsed in treatment 
and six additional cases did not have the sjmptom. The remaining 
twenty-four cases shoAA’-ed partial or complete control, only one of the 
latter lapsed in treatment. Insomnia was absent in eighteen cases and 
uncontrolled in seven, five lapsed in treatment. In the remaining 
seventeen cases it Avas partially (one lapsed) or completely controlled 
(two lapsed). Fifteen Avomen shoAved no desire for coitus and the re- 
maining twenty-seven had some or complete return of sexual desire. 

At the time this study Avas begun February, 1941, no adequate dosage 
was knoAvn, and since the previous work done with the drug had shoAAm 
that the largest dosage used for any length of time Avas 2.0 mg. daih*, 
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we increased the dosage cautiously. Early in the work it became evident 
that this dose was inadequate and increases in dosage were made on the 
scale of 2.0 mg. daily. In four cases the dosage was elevated to 8.0 mg. 
daily vdthout any appreciable change. In onlj'’ one case was any side 
reaction noted and this only in the form of nausea, which began when 
the drug was instituted and continued throughout the course of treat- 
ment. No vomiting was noted at any time. 

Although no concomitant series of cases was run using stilbestrol 
as the estrogenic substance, it is obvious that hexestrol requires heavier 
dosage than stilbestrol. This statement is based on previous personal 
experience (R C M) with stilbestrol where 1.0 mg. daily is an adequate 
maintenance dose. If tlie treatment is begun on the 6.0 mg. dailj* 
dosage of hexestrol, control of symptoms is usually secured in from 
eighteen to twenty weeks, these figures conform with those cases treated 
with stilbestrol. This factor is not eliminated but the patient is made 
comfortable while passing through this period. 

An explanation of the final result in the cases is enlightening. In the 
twelve eases which spontaneously lapsed treatment, aU but five were 
under control and none of these has returned as a recurrence. Prom a 
total of nineteen cases discharged asymptomatic, only two have returned 
with a recurrence of sjonptoms. Tliese were immediately placed on 
maximum dosage and are slowly coming under control again. The cases 
which have been discharged without recurrence have been observed no 
less than four months and one ease as long as ten montlis. Those patients 
who are continuing treatment are doing so because of failure to control 
symptoms completely or because not enough time has elapsed for effec- 
tive control to make its appearance. In one case only liilateral salpingo- 
oophoreetomy was done and the uterus was alloAved to remain; under 
hexestrol therapy this patient maintains a regular menstrual cycle, 
anovulatorj'’ in type with associated hjqionienorrhea. 

Several patients suffering from normal menopause are now imder 
treatment and, although the number of cases is insufficient to make an 
adequate comparison wdth the surgical menopause, ^ve are led to believe 
that hexestrol wall be effective in controlling this tj^pe patient. The 
patients already show a definite return to a more normal menstrual cjtIc 
and control of sjTuptoms. Because of the neurotic element of the normal 
menopause it is apparent that the correct evaluation of control will be 
more difficult. The surgically castrate ivoman has not had the oppor- 
tunity to develop this element and her control is more easily evaluated. 
The actual point at which it will be feasible to discharge the normal 
menopause case wdU be more difficult to determine and it is expected that 
recurrence "will be more frequent. 

Proper study of the vaginal smear, as a method of control, has not been 
complete in this investigation because of the inability to secure technical 
aid. This factor is being remedied and the complete report will appear 
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in a later paper where we shall also report on the value of the drug in 
other estrogenic deficiency states. 

In view of the fact that esters of estrogenic substance often show cer- 
tain advantages, especially a more prolonged and regulated action, 
in comparison to the unesterified mother compounds, some preliminary 
tests were made with hexestryl dihenzoate. This substance is oil soluble, 
and is reported to be less potent that hexestrol itself, Forman.^ When, in 
the course of this study, hexestrjd dibenzoate tablets, each containing 
2.54 mg. of the ester, which amount is chemically equivalent to 2 mg. 
hexestrol, were substituted for hexestrol tablets, no change in efficiency 
was observed and no untoward side reactions occurred. The trial of this 
substance is being continued in the study of the normal menopause eases. 

Summary 

1. The synthetic estrogen “hexestrol” has been given a preliminary 
clinical trial. 

2. Hexestrol is actively potent in the control of the menopausal 
symptoms of the surgically castrate woman. 

3. A threshold dose has been established at 6.0 mg. daily, which may 
be given over long periods without producing serious side reactions. 
Untoward side reactions are so infrequent as to be considered 
negligible. 

4. Hexestrol having this advantage over stilbestrol and, like 
stilbestrol, being much cheaper than the natural estrogens, and effec- 
tive when administered orally, it should be submitted to further exten- 
sive clinical tests of its value in the treatment of the normal meno- 
pause. 

The hexestrol preparations used in this study were generouslj' supplied by Jovan 
Laboratories, Inc., New York, N. Y. 
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VULVOVAGINAL MYCOSIS 

Floyd S. Eogers, M.D., Washington, D. C. 

(From the Department of Ohstetrics and Gynecology, George Washington University 

School of Medicine) 

'^HE presence of fungi in the mucous membrane lined cavities of the 
A body has been determined by Benham and Hopkins^ and Todd.'* 
The disturbances produced by pathogenic fungi in the vagina have been 
studied by Plass and his co-workers® and Hesseltine.^“* 

The symptoms and signs of mycotic vulvovaginitis vary considerably. 
The usual complaints are itching and burning of the vulva and vagina, 
and burning on urination, with or without vaginal discharge. Char- 
acteristically the itching is worse during the premenstrual period. The 
clinical picture has been described in detail by Minnich® and Plass.®’ “ 
The diagnosis should be made by combined clinical and bacteriologic 
examinations. Bacteriologic findings in a series of one hundred pri- 
vate patients examined routinely during the last trimester of preg- 
nancy are shown in Table I. 


Table I 

1. PATIENTS NOT VOLUNTARILY COMPLAINING OF VAGINAL 


AND/OR URETHRAL DISCHARGE OR IRRITATION 96 

Monilia 5 

Trichomonas 8 

Monilia and Trichomonas 2 

2. PATIENTS VOLUNTARILY COMPLAINING OF VAGINAL 

AND/OR URETHRAL DISCHARGE OR IRRITATION 4 

Monilia 2 

Trichomonas 1 

Monilia and Trichomonas 1 


One hundred twenty-eight nonpregnant patients complaining of vag- 
inal and/or vulval discharge or irritation were studied in a similar 
manner with results as indicated in Table II. 

TjVBLE II 

1. Monilia 25 

2. Trichomonas 27 

3. Monilia and Trichomonas 6 

The treatment of vulvovaginal mycosis has not been- entirely satis- 

factory in the past. Many agents have been used, the most common 
one being gentian violet, one or two per cent, in aqueous or alcoholic 
solution, combined Avith alkaline douches. This treatment not only 
gives unsatisfactory results but is unpleasant for both patient and 
physician. Gentian violet in alcoholic solution gives better results than 
when in aqueous solution, but in addition to being painful, Aiolent 
tissue reactions occasionally are encountered in sensitii'e patients. 
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Dissatisfied with this foi’in of treatment, iMiunieh'^ advocated the fol- 
lowing preparation ; 


Thymol 

Sodium lauryl sulfouate 

Eucalyptol 

ISIenthol 

Oil of Wintergreen 
Sodium perborate 


0.2 per cent 
3.0 per cent 
0.1 per cent 
0.1 per cent 
0.1 per cent 
q.s. 


The essential ingredients of the powder are thymol, sodium lauryl 
sulfonate and sodium perlmrate. It is evident that the iiereentage of 
thymol is smaller than one would think necessary to prove fungicidal. 
However, the action of this drug seems to be enhanced by the other 
materials contained in the powder, especially sodium perborate. Low- 
ering of surface tension by sodium lauryl sulfonate also plays an im- 
portant part in producing fungicidal activity. The role of the aromatic 
oils lias not been adequately studied, but it is possible that any or all 
of these might be eliminated from the formula except for their pleas- 
ant odor. 

The thjunol content of the mixture can be varied if necessary to suit 
the sensitivity of the patient. However, Minnicli° iioints out that if the 
thymol content is more than 0.5 per cent, tissue reactions similar to 
those produced by gentian violet in alcoholic solution may be induced. 

He suggests cleansing both vagina and vulva, with particular atten- 
tion to the clitoris, using a ten per cent solution of the powder (one 
heaping tablespoon to ten ounces of water). This is followed by daily 
douches using one tablespoon of the poAvder to one quart of ivater. 
Complete relief of symptoms was obtained in fifteen patients treated 
by this method, the average duration of treatment being from two to 
three iveeks. Tavo successive negative Aveekly cultures Avere suggested 
as a criterion for cure. 

The author has treated eighteen private patients Avith vaginal and/or 
vulval irritation, using the powder suggested by klinuich."’ All had posi- 
tive cultures on Sabouraud’s medium. All Avere relatively acute Avith 
the exception of tAvo, one of Avhom had symptoms of eight months’ dura- 
tion, and the other of one year’s duration. In both the latter there 
Avere marked skin changes resembling chronic atrophic vulvitis, and 
both had been treated Avith most of the preparations commonly em- 
ployed in the management of trichomonas vaginitis. In both, the prin- 
cipal symptom Avas pruritus vuh-ae and ani, and roentgen therapy had 
been given Avithout relief. One patient had a combined infection, Avith 
a mycotic A'ulvitis and a trichomonas vaginitis. 

Therapy in the entire group of patients consisted of biAveekly or tri- 
Aveekly office treatments depending on the severity of the symptoms. 
Using cotton balls .soaked in a ten per cent solution of the poAvder (one 
heaping tablespoon of poAA’der to ten ounces of Avaler), the vagina, 
vulva, clitoris and anal region Avere cleansed thoroughly. The vagina 
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was irrigated with the solution, using a vaginal syringe. The patients 
were also instructed to cleanse these areas twice daily at home with 
the more dilute solution (one heaping tablespoon of powder to one 
quart of water), and to use the remainder as a douche after each 
cleansing. Tliey Avere cautioned to make sure that the poAvder AA^as dis- 
solA'^ed, and AAmre instructed not to AAmar pads. Fifteen patients AA^ere 
treated for two weeks, after AYliich time the AuilAm and Amgina appeared 
normal and symptoms had subsided. Cultures of the secretions of 
Amgina and vulAm on Sabouraud’s medium A\mre negatiAm for tAvo suc- 
cessiAm Aveeks. In the patient Avith a combined trichomonas and my- 
cotic infection, the Auihutis AAms treated first and with results similar 
to those in the aboAm group. FolloAving this, the trichomonas infection 
Avas eradicated bj^ suitable measures. The tAA'O patients A\dth symp- 
toms of seAmral months’ duration AAmre treated in a similar manner, 
AAuth gradual decrease in frequency of office visits, until all sj^mptoms 
had cleared, and the appearance of the AUilva Avas normal. At the end 
of tAvo months, tAA-o negative eultui'es were obtained at Aveekly inter- 
Amls. In one of the patients, itching about the vulva persisted until 
relleAmd by injection Avith ninety-five per cent alcohol. 

Discussion 

An attempt has been made to verify the elfeetiveness of a treatment 
for mycotic AUilvovaginitis originally described by Minnich. Eesults 
Avere excellent, clinical and baeteriologic proof of cure being obtained 
in eA'^ery instance. In spite of the relatiAmly small number of patients 
included in both series, the uniform success obtained suggests that this 
procedure should be employed more often. Those indiAuduals Avho see 
more than an occasional case of mycotic AUilvovaginitis Avill Avelcome 
its simplicity and eftectiA'eness. IndiAudual cases generally Avill re- 
spond to the older methods of treatment, but use of the preparation 
described above will increase the likelihood of cure and Avill obAuate 
the undesirable features associated Avith gentian Auolet. It is probable 
that this treatment Avill proAm equally efficacious in the hands of the 
patient Avithout the necessity of office therapy. 


References 


1. Benham, E. W., and Hopkins, A. M.: Arch. Dermat. & Sypli. 28: 532, 1933. 

-z zrL , A. . ^ o /-I 0/1. OCR inQ? 


2. Hesseltine, H. C. 

3. Hesseltine, H. C. 

4. Hesseltine, H. C. 


Am. J. Obst. & Ga'nec. 34: 855, 1937. 

J. A. M. A. 100: 177, 1933. 

^.. Am. j. Obst. & Gyxec. 34: 439, 1937. 

5. Minnich, F. E.: J. Georgia M. A. 30: 386, 1941. x rv t. r rvwr/i 21- 

6. Plass, E. D., Hesseltine, H. C., and Borts, I. H.: Am. J. Obst. & G\eec. 

320, 1931. 

7. Plass, B. D.: Minnesota Med. 22: 610, 1939. 

8. Todd, E. L.: Am. J. Hyg. 25: 212, 1937. 

1150 Connecticut Avenue 



Department of Statistics 


VAGINAL HYSTERECTOMY 
Analysis of 305 Consecutive Cases 

Curtis H. Tyrone, M.D., and John C. Weed, M.D New Orleans, La. 

(From Charity Hospital of Louisiana, Touro Infirmary anc! the Section on Gynecology 

and Obstetrics, Ochsner Clinic) 

D uring the ten-year period from Jan. 1, 1931, to Jan. 1, 1942, one of us 
(C. H. T.) has performed 582 consecutive abdominal hysterectomies and 305 
consecutive vaginal hysterectomies. This study consists of the 305 consecutive 
patients upon whom a vaginal hysterectomy was performed at Touro Infirmary and 
Charity Hospital in New Orleans during this ten-year period. ' Of the entire series 
of 305 cases, 138 were Touro and 107 Charity Hospital cases. Most of these pa- 
tients were white; only 10 in the series were Negroes. This definite preponderance 
of white women can he explained by the fact that the service at Charity Hospital 
was chiefly white, and that the vaginal approach is used much less frequently in 
Negroes than the abdominal. The reason for this is that in Negroes obstetric in- 
juries as a rule are not as numerous, the fibroids are usually larger and the in- 
cidence of pelvic infections is greater. 

The average age for this series was 44.8 years. Table I shows the distribution. 
The youngest patient was 27, the oldest 74. The greatest number of operations (171) 
was performed upon patients between the ages of 35 and 50. Although it is most 
undesirable to perform hj'sterectomy on women younger than 35, the age of the 
patient should not be an absolute contraindication in the presence of extensive pro- 
lap.se and numerous complaints. Seventeen patients were Go years or older. Here 
again, when hysterectomy is advisable, the age of the patient need not be weighed 
too heavily. The ease of the operation, the low morbidity, and the rapidity with which 
it can be performed, make vaginal hysterectomy the method of choice for such pa- 
tients. Most of the cases fall in the age group in which obstetric injuries, com- 
plicated by menstrual disorders, abnormal vaginal discharges, and cervical carcinomas 
are the highest. It is tliis group of patients that form the greater part of gjme- 
cologic practice. 

In regard to parity and gravidity, it was found that the greatest number of cases 
occurred in the group between the ages of 35 to 44, and the frequency in decades 
diminished us the age increased. Twenty-three patients were pregnant more than 


Table I. Age Disthibetion 


AGE 

CASES 

age I 

CAStLS 

27-29 

2 


34 

30-34 

30 


21 

35-39 

08 


14 

40-44 

58 i 

G3-G9 

14 

45-49 

55 1 

70-74 

»> 


•Dr. Weed Is stationed with the Tulane Unit at Fort Bcnnlnir. Georgia. 
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Table II. Chief Coiiplaixt 


COMPLAINT 1 

TOURO 

CHARITY 

TOTAL 

Increased vaginal bleeding (irregularity 

74 

75 

149 

also includes postmenopausal, menor- 
rhagia, clots) 




Bearing-down sensation (includes sensa- 

48 

53 

101 

tion of pressure in pelvis) 




Lower abdominal pain 

15 

56 

71 

Backache 

25 

41 

66 

‘ ‘ Falling of womb ’ ’ 

34 

20 

54 

Vaginal discharge 

17 

7 

24 

Bladder trouble (includes frequency and 

16 

7 

23 

incontinence) 




Flooding 

5 

5 

10 

Dysmenorrhea (including cramps) 

6 

3 

9 

Tumors of womb (carcinoma, “swollen 

1 

2 

3 

womb”) 




Lacerations 

0 

2 

2 


ten times and 9 liad never been pregnant. The average parity of the remainder 
ivas 2.8. The maximum parity was 19, and the maximum number of children of any 
one patient was 14. Of the 31 patients more than 59 years of age on whom 
hysterectomy was performed, 20 had 4 or more pregnancies, and 11 had less than 3. 
These 11 cases represent 20 per cent of the patients with a chief complaint of “fall- 
ing of the womb.” In most of the patients 60 or more years of age, hysterectomy 
was performed because of procidentia. This would suggest that previous preg- 
nancies were not a gieat factor in the pathogenesis of this condition. In fact, 5 
women had never been pregnant! 

The chief complaints of the entire series of patients are listed in Table II. Al- 
most one-half of the patients had menstrual abnormalities. Flooding is listed sepa- 
ratelj' because it indicates urgency and was usually the sole complaint. It is also 
interesting to note that “lacerations” and “tumors” were limited to 5 cases, yet 
two-thirds of tlie entire series had extensive cervical disease; 7 patients had com- 
plete perineal tears (which were repaired at the time of operation) and uterine 
fibroids were found in 64. Vaginal discharge, other than bloody, was listed as a 
chief complaint in 24 case.s, whereas nearlj- all admitted an abnormal discliarge upon 
questioning. Of the 228 women with a history of urinary incontinence on coughing, 
laughing, or straining, only 23 were sufficiently disturbed by such an event to make 
it a specific complaint. Two-thirds of the eases had pain or a bearing-down sensa- 
tion, or both, of such severity as to include this symptom as a chief complaint. 

Table III. Gynecologic Symptoms 


SYMPTOMS 

TOURO 

CHARITY 

TOTAL 

Leucorrhea 

Pelvic pain 

Backache 

Urinary symptoms: 

Frequenc 3 ' 

Incontinence 

Burning 

Pain 

Constipation 

Menstrual abnormalitj’: 
Menorrhagia 

Clots 

Metrorrhagia 

Di-smenorrJiea 
Postmenopausal bleeding 

131 

124 

125 

119 

96 

35 

30 

58 

72 

35 

39 

26 

36 

165 

162 

147 

155 

132 

63 

42 

92 

115 

97 

59 

48 

19 

296 

286 

272 

274 

228 

98 

72 

150 

187 

132 

98 

74 

55 
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FINDINGS 

TOUKO 

CHARITY 

TOTAH 

Cystocele 

Eectocele 

127 

122 

166 

158 

293 

280 

Chronic cervicitis 

129 

150 

279 

Lacerated cervix 

87 

152 

239 ■ 

Size of uterus: 



27 

Normal 

22 

i o 

Slightly enlarged 

8 

s 

16 

Enlarged ^ 

88 

132 

220 

Small 

17 

3 

20 

Prolapse of uterus; 

39 



1 degree 

38 

77 

2 degrees 

51 

104 

155 

3 degrees (procidentia) 

43 

25 

68 ■ 

Uterine fibroids 

35 

27 

. 62 

Retroversion of uterus 

20 

21 

41 

Stricture of cervix 

15 

9 

24 

Amputated cervix 

5 

3 

8 

Complete tears 

Salpingitis : 

1 ! 

1 

6 

7 

Bight 

0 

4 1 

4 

Left 

0 

I 

4 

Bilateral 

0 

1 1 

1 

Endometriosis 

1 

2 1 

3 

Cystic ovaries 

2 

1 

3 

Abdominal mass 

0 

2 

2 ' 

Leucoplakia of cervix 

0 

1 

1 

Residual urine 

0 

1 

1 

Pyometria 

0 

1 

1 

Hemorrhoids 

1 

1 

2 


The entire list of gynecoloffie symptoms is given in Table III. It is apparent 
that a large percentage of these patients were troubled by numerous complaints. 
Unfortunatelj', gjTiecologic pain and menstrual abnormalities overlap considerably 
so that rigid analysis cannot be made. Likewise, all complaints are included with re- 
gard to severit}'. Whereas 9 patients had dysmenorrhea sufficientlj’ to complain of 
it primarily, 74 listed dysmenorrhea when questioned. Burning on urination is 
differentiated from “pain on urination”; the latter refers to vesical tenesmus, 
whereas the fomer refers to the “scalding” that chronic cystitis so frequently 
causes. Almost 50 per cent of these women were constipated! Fifty-five patients 
had blood}" vaginal discharges and frank uterine postmenopsusal hemorrhages, 
whereas there were 88 patients in whom the menopause had been passed without 
menstrual abnormality. As one would expect, extensive relaxation of the vaginal 
outlet resulting in C3"stoceles and rectoceles was found in 95 per cent and 91 
per cent of the series, respectively. The incidence of chronic cervicitis was lower 
probably because of the atrophy found in cases at or beyond the menopause. In 
20 cases the uterus was noted as ‘ ‘ small ’ ’ or atrophic. Palpable enlargement of 
the Organ is not a contraindication for the procedure, since enlargement was noted 
in 77 per cent of this series. Other findings of particular interest are stricture of 
the cervix due to previous surgical procedures in 24 cases, complete tears of the 
perineum in 7, and endometriosis in 3. 

Medical complications (Table V) occurred in 74 cases, the mo.«t frequent of which 
was hypertension. Diabetes was present in 4, and was re.^ponsible for one of the 
fatalities. A previous surgical procedure was performed 143 times (Table VI), 
and 74 patients had had previous lower abdominal operations. Although a lower 
abdominal scar is a natural deterrent when considering the advisability of the 
vaginal approach, it need not be held as an absolute contraindication. It should also 
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be noted that suspension of the uterus was performed in In, and the interposition 
operation in 2 eases. At this later date, the advisability of temporizing in these 
women might be questioned. There is no doubt that the subsequent operation was 
made more difficult as a result. 

Table V. Medical Complications 


complications 

TOURO 

CHARITY 

TOTAL 

Hypertension (150/90 or over) 

33 

26 

59 

Hypotension (less than 100/60) 

1 

1 

2 

Other heart disease 

0 

2 

2 

Positive Wassermann 

0 

5 

5 

Diabetes 

1 

3 

4 

Severe anemia 

0 

1 

1 

Tuberculosis 

1 

0 

1 

Total 

36 

38 

74 


Table VI. Previous Surgical Procedures 


SURGICAL PROCEDURE 

TOURO j 

CHARITY i 

TOTAL 

Cervical : 

Plastic (Including amputation, con- 

28 

15 

43 

ization and dilatation and 
curettage) 

Eadium 

4 

1 

3 

7 

Perineorrhaphy 

11 

7 

18 

Appendectomy 

21 

12 

33 

Suspension of uterus 

11 

4 

15 

Salpingectomy; 

Eight 

4 

1 

5 

Left 

1 

0 

1 

Bilateral 

1 

2 

3 

Oophorectomy (right) 

4 

0 

4 

Hernioplasty (umbilical) 

1 

2 

3 

Interposition 

2 

0 

2 

Ligation of tubes 

0 

1 

1 

“Pelvic operation” 

0 

1 

1 

Hemorrhoidectomy 

0 

1 

1 

Eepair of complete tear 

0 

1 

1 

Kidney operation 

0 

1 

1 

Thyroidectomy 

0 

1 

1 

Cesarean section 

0 

1 

1 

“Gall bladder” 

0 

1 

1 

Pneumolysis 

! 1 

0 

1 

Total 

i 89 

54 

143 


Eighty-seven per cent of the patients had a maximum temper-ature of 101° E. or 
less, and 48 per cent, 100° F. The greatest cause of postoperative fever (Table 
ni) was urinary in origin, and this occurred in 21 per cent of all cases. Before 
the advent of the sulfonamide drugs, indwelling catheters, lavage, and urotropin were 
used to control urinary infection. More recentl}*, extensive local manipulations have 
been reduced to a minimum by the administration of sulfanilamide and sulfathiazole 
in full therapeutic doses. The use of these drugs has definitely reduced the incidence 
of postoperative morbidity. An indwelling catheter has been employed in cases in 
which urinary retention is a complicating factor, but its use is avoided wheneier 
possible. Postoperative bleeding required packing in 4 instances. Peritonitis was 
clinically diagnosed in 3 patients, one of whom died. Auricular fibrillation occurred 
but was controlled without ill efiiect in one case. As in any series of e.xtensivc plastic 
procedures, bladder injuries were sustained by two patients, m one of whom im- 
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mediate repair was successful. Later, however, the other patient returned, and the 
vesicovaginal fistula was successfully clo.sed. Severe postoperative shock occurred 
in one case, resulting in pronounced atelectasis and death. The mortalit}' rate for 
this series was 0.65 per cent. 

Eighty-one per cent of the patients were in the hospital fourteen days or less 
with the shortest stay eight, and the longest forty-five days. The average hospital 
stay for the Touro cases was 12.4 days and for the Charity Hospital group fourteen 
days. 

Table VII. Complications 


COIIPLICATION 

touro 

charity 

TOTAL 

Cystitis (pyelitis, pus in urine) 

39 

27 

66 

Pelvic abscess 

1 

3 

4 

Postoperative pelvic bleeding 

2 

2 

4 

Wound infection 

1 

2 

3 

Peritonitis 

1 

' 2 

3 

Deaths 

0 

2 

2 

Auricular fibrillation 

: 1 


1 

Cellulitis of buttocks 

1 

0 

I 

Bladder injury repaired (no fistula) 

1 

0 

1 

Postoperative vesicovaginal fistula 

1 

0 

1 

Parotitis 

0 

1 

1 

(Transfusion, preoperative) 

0 

7 

7 

(Transfusion, postoperative) 

0 

8 

8 

Fatal postoperative shock 

0 

1 

1 


TjVble VIII. Operative Procedures in Addition to Vaginal 
Hysterectomy and Perineorrhaphy 


procedure 

TOURO 

CHARITY 

TOTAL 

Repair of complete tear 
Salpingectomy : 

1 

6 

7 

Eight 

0 

4 

4 

Left 

1 


4 

Bilateral 

o 

1 

4 

Hemorrhoidectomy 


0 

3 

Bladder opened 

0 

2 

o 

.Appendectomy 

2 1 

0 

o 


The entire series of patients had mucli the same preoperative preparation. A 
large percentage required no particular preparation other than preoperative, 
cleansing douches and sedation. If procidentia was complicated by cervical 
erosions and ulcerations, bed rest and daily cleansing douches were emploj’cd 
until the ulcerations had clinically improved. It is felt that the cervical lesions 
increased the frequenej' of postoperative infections of the peritoneum, wound, 
and bladder. In an effort to reduce vaginal flora to a minimum, aqueous merthiolate 
was instilled following preoperative douches. This caused neither irritation nor 
annoyance to the patient. If polyps or submucuous fibroids were protruding through 
the cervix, these were removed at least two weeks prior to the vaginal hysterectomy. 
Opening the peritoneum in the presence of infected polyps or degenerating fibroids 
increases the frequency of postoperative pelvic inflammation. 

In all cases with medical complications, .such as hypertension, tuberculosis, and 
diabetes, medical consultations were requested to prevent complications. One death 
in this series might have been avoided had the diabetic state of the i)atient been 
recognized prior to operation. In the iiresence of severe anemia, preoperative trans- 
fusion was given. 

An inhalation anesthetic, either ether or gas, alone or combined, was preferred. 

spinal anesthetic was employed if inhalation was contraindicated, but a Joeal 
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anesthetic was used on one occasion in an elderly patient. It is a remarkable coinci- 
dence that pneumonia did not occur as a complication, although severe atelectasis did 
develop with unfortunate consequences in the one case of severe postoperative shock. 

There were slight modifications in the technique of vaginal hysterectomy used 
in this series. Following preliminary preparation of the vagina, a circular incision 
was made through the mucous membrane around the cervix. From this an incision 
was then made in the midline to within 2 cm. of the external urethra. The vaginal 
mucous membrane was reflected laterally, the bladder displaced upward, and the 
vesicouterine peritoneal fold incised transversely. The pelvis was explored digitally 
through the opening in the peritoneum. The anterior wall of the uterus was grasped 
with the tenaculum and delivered into the vagina. At this stage, in cases of fibroids 
if it was necessary to reduce the uterine mass, myomectomy was performed. 
The broad ligament structures were clamped, excised, and ligated separately. There 
structures were brought together separately in the midline and the upper portion of 
the broad ligament structures including the round ligaments was sutured to the pubo- 
vesical fascia. The base of the broad ligaments was sutured together in the midline 
and the cul-de-sac eliminated. The vesicovaginal fascia was then sutured together 
in the midline to the united stump of the broad ligament structures. Interrupted 
sutures of chromic No. 1 were used throughout. 


Table IX. Microscopic Pathology 


PATHOLOGY 

TOURO 

CHARITY 

TOTAL 

Chronic cervicitis (including erosion, 
ulceration) 

137 

0* 

137 

Leiomyoma 

38 

26 

64 

Endometriosis of uterus 

11 

0 

11 

Carcinoma of cervix 

7 

2 

9 

Chronic salpingitis 

0 

6 

6 

Adenocarcinoma of fundus 

0 

• 1 

1 

Adenomyoma 

1 

2 

3 

Cystic ovaries 

0 

2 

2 

Sarcoma (leiomyosarcoma) 

1 

0 

1 

Cystadenoma of ovary 

1 

0 

1 

Angiofibroma of cervix 

0 

1 

1 


*Not reported. 


Perineorrhaphy was performed in practically every case. Additional procedures 
were performed as required (Table VIII). Tlie duration of operation varied from 
twenty to eighty minutes, with an average of 47.7 minutes for the Charity group and 
43.7 minutes for the Touro patients. The average time has been found to be shorter 
for cases of complete procidentia than for cases of incomplete prolapse. This fact 
has broadened the indications for surgical intervention in the elderlj" female, since 
it is felt that the frequency of complications generally is directly proportional 
to the duration of the operation. 

The various pathologic conditions reported are enumerated in Table IX. Chronic 
cervicitis was the most common condition reported by the pathologist. In 10 cases the 
malignant condition of the uterus was so early that it could only be detected by the 
pathologist. It is interesting to note that endometriosis was found, in 11 of the cases 
at Touro Infirmary, whereas this condition was not reported in any case at Charity 
Hospital. 

Svimmary 

A detailed analysis of 305 consecutive cases of vaginal hysterectomy with a 
mortality rate of 0.65 per cent is presented. 
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THE INFLUENCE OF THE HORMONAL STEROIDS ON URINARY 
TRACT DISTURBANCES ASSOCIATED WITH 
GYNECOLOGIC DISORDERS 

Paul H. Pried, M.D., Philadelphia, Pa, 

(From the Department of Obstetrics and Gynecology, University of Georgia School 

of Medicine and Hospital) 

•^HERE have been manj' recent reports on the clinical effects of the steroid hor- 

mones on urinary tract disturbances, especially those associated with gynecologic 
disorders. This led me to review the effect of the hormonal steroids on the urinary 
system and to consider the therapeutic uses for, and the dangers in the use of the 
steroid hormones in urinary tract disturbances associated with gynecologic disorders. 
The steroid hormones considered are the androgens, the ovarian hormones and desoxy- 
corticosterone acetate. 

Differences in kidney structure in the two sexes have been noted. A larger kid- 
ney was found in the male than the female guinea pig,i’2 mouses and rat.'* Grab- 
trees and Selye,6 demonstrated that in mice there is a sexual difference in typo of 
Bowman’s capsule as .well as weight of the kidney. In amphibia there are two tj-pcs 
of Malpighian corpuscle in the kidney ,'J of which one is sexual.s Eugho reported 
that he was able to trace the course of spermatozoa through the kidney in the male 
frog, Rana pipiens. 

Gonadectomy in male animals has been noted to influence the renal structure. 
Kidney size and weight decreased after testis extirpation in guinea pigs,! mice^ 
and rats.io-13 After gonadectomy the kidney size of males decreased much more than 
that of females, and the kidney weights approximated each other.2. i* After the cas- 
tration of male mice the Bo^vman’s capsule changed to the female type and the renal 
weight decreased.Si !■* Crabtrees noted that there was also a regeneration of the 
x-zone or androgenic zone of the adrenal after castration of male mice. 

Selye*5 believes that testosterone has a normal physiologic effect on the kidney. 
The renotropic action of the androgens in the intact animal was noted by Ludden 
and Krugerio and others. Treatment with testosterone propionate was followed by 
hypertrophy of the “sexual segment’’ in the kidney of the chameleon (Anolis 
carolenis).*r It was demonstrated that treatment with testosterone or its propion- 
ate caused marked enlargement of the whole mouse kidney, exaggerated the male 
characteristic of the kidney in the males and changed the female kidney into the male 
type.6> *8 Histologically, these kidneys were characterized by pronounced hypertrophy 
of the epithelium of the convoluted tubules and of the epithelial lining of the parietal 
lamina of Bomnan’s capsule.® Pfeiffer, ct al.*® noted increased renal weights in 
young male mice with testosterone and its propionate, and found the latter more 
active. Testosterone or testosterone propionate caused enlargement of the kidney 
in the male and female rat also.c® However, the effect was not as marked ns in 
the mouse and was not accompanied by changes in Bowman’s capsule. Moreover, 
testosterone propionate prevented the renal weight decrease action of estradiol. 
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Korenchevsky and Eossio noted the same results and were the first to use the term 
‘ ' nephrotrophic ” to describe this androgenic kidney stimulating effect. In im- 
mature rats testosterone propionate was also found to produce renal hypertrophy 
that persisted for a considerable length of time after treatment was discontinued.21 
Ludden, et al.22 demonstrated that a definite significant increase was produced in 
the renal weight of male and female rats when testosterone propionate was used. 
They noted that there was a greater effect in males than in females, and that testos- 
terone propionate appeared to have the most marked effect. AVlien the optimal 
dose of testosterone propionate was reached, an additional amount produced no 
further renal enlargement. However, the simultaneous administration of one of 
the other steroids mentioned produced additional enlargement by an additive effect. 
They, too, found hypertrophy and perhaps hyperplasia of the convoluted tubules. 

The findings in gonadectomized animals treated with the androgens have fol- 
lowed a similar pattern. Eenal weight increases in castrated male rats were re- 
ported following the administration of androgens.io-is Korenchevsky and Eossi® 
and Selye^ described hypertrophj’- of the kidnej'S in ovariectomized mice even above 
that of normal males following the use of androgens. Others^s reported restoration 
of the atropliie kidney of the castrated male to or towards normal by the use of 
androgens. Testosterone restored the sexual characteristics of Bowman’s capsule 
in castrated male mice.^^ Crabtree® compared the findings in male mice after cas- 
tration with those after castration and treatment with testosterone propionate. She 
found that the kidnej' weight which had decreased, increased with hypertrophy of 
all parts; that Bowman’s capsule, which had changed to the female type, returned to 
the male tj’pe; and that the x-zone or androgenic zone of the adrenal, which had 
regenerated, returned to its former status. Deansely^^ found that in young preg- 
nant mice premature degeneration of the androgenic zone of the adrenal accom- 
panied the alteration in amounts and types of endocrines secreted. 

It has been inferred by some and shown by others that the increase in parencliy- 
matous renal tissue by the androgens may favorably influence renal function. Testos- 
terone caused an increase in renal tubule activitj’.s® Diodrast excretion increased as 
much as 100 per cent after testosterone propionate was given to female dogs. How- 
ever, neither the glomerular filtration rate nor the renal blood flow was significantly 
affected. Selyei^ and Longley"® showed that testosterone exerted a protective in- 
fluence against the kidney damaging effect of sublimate. Others^® noted that the 
androgens were able to restore the atrophic kidney to or towards normal. More- 
over, renal atrophy, which usually develops subsequent to the hydronephrosis caused 
by unilateral ligature of the ureter, may be inhibited or delayed by testosterone ad- 
ministration.26 Testosterone propionate considerably increased the compensatory 
renal hj’pertrophy following unilateral nephrectomj-. Selye20 believes that the kid- 
neys of testosterone treated animals are “functionally superior’’ to those of non- 
treated animals in. that they are more resistant to nephrotoxic agents. Burtherraore, 
the actions of testosterone esters appear to have no harmful effect on the kidneys 
except for some pathologic changes in the kidneys of normal rats after very large 
doses.io 

The findings on the effect of ovariectomy on kidney structure have shown some 
variations. The kidneys of ovariectomized guinea pigsi and mice 2 . 27 were only 
slightly smaller than those of intact animals. Selye^ found that there was no marked 
weight decrease in the mouse kidney following ovariectomy. Another groupzs saw 
.slight deviations from the normal after ovariectomy in short term experiments. 
They found, however, that the development of the kidneys became quite subnormal 
sixty days after spaying. Others found that the size of the kidneys of males de- 
creased much more markedly than that of females after gonadectoray and that 
the kidney weights approximated each other.2. 2 t 
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The results have been variable on the effect of o^’arian hormones on the kidney 
structure of intact animals. One of the earliest -workers, Iscovesco,29 used an 
estrogenic lipid extract of the ovaries and did not notice any change in the size 
of the kidney. Eecently the same results vrere observed after estradiol benzoate 
was used in male and female rats.®® In his earlier -work Selyezo, 37 showed that 
continued therapy with estradiol of diethylstilbestrol caused a marked decrease 
in kidney weight in the male and female rat. The effect could be counteracted by 
testosterone propionate, desoxycorticosterone acetate, or progesterone. However, 
in spite of continued therapj' the weight returned to normal limits after a certain 
time. His later worksi showed that estrogens occasionally caused an increase in 
kidney size. This was always transitory and merely the result of edema. Pfeiffer, 
et al.ro demonstrated increased renal weights in young male mice with estradiol 
benzoate and dipropionate. Othersio, 22 found that estradiol benzoate, when ad- 
ministered in effective doses, produced a significant increase in renal weights of male 
and female rats, being greater in the former. The change was produced by tiie 
retention of edema fluid in the renal tissues causing the enlargement and increased 
weight. Progesterone also caused a marked increase in renal -weight in male and 
female rats and mice. 20 . 37 Neither the progesterone nor the estrogens influenced 
the development of the renal lesions which were produced by the partial occlusion 
of the aorta proximal to the renal arteries .32 

Slight, if any, kidney weight changes were found following the treatment of 
castrated males with various estrogens.33 However, estradiol benzoate caused an 
increase in kidney weight in ovariectomized rats.3''. 3^ Salvini"® noted that in the 
rabbit the kidney damage, which was caused by certain doses of uranium nitrate, 
was much greater in ovariectomized than in normal animals. After ovariectomy, 
estrin exerted a protective influence on the kidneys against uranium nitrate. 

The estrogens have been shown to have pathologic effects on the Iddney. In 
1.927, degenerative changes were observed in the kidneys of intact rats following 
the use of follicular fluid and crude ovarian extracts.ss Eecently gj-een granules 
were demonstrated in the tubular epithelium of the kidney after the administrations 
of diethj'lstilbestrol to the intact animal.se The granules were probably the result 
of the icterus caused by the drug. More recent investigatorsio found that certain 
doses of estrogens in ovariectomized and intact rats produced peculiar cj’stlike de- 
generative changes in the kidneys. These were mostly confined to the boundary 
layers of the cortex and medulla. Others^s-ro found that natural estrogens and 
diethjdstilbestrol produced a distension of the ureters and resultant hj-dronephrosis 
in the intact animal. 

The findings on the effect of adrenalectomy on tlie kidney structure are in 
variance. Early investigators^! in 191G, found that adrenalectomy had no effect 
on the kidney of the eat. However, diuretics given to the cats caused the appearance 
of degenerative changes. Later, others-'2-<3 observed degenerative changes in the 
kidneys of adrenalectomized cats and rabbits. One observer described the changes 
as a “lipoid nephrosis.” More recent work,!o however, failed to reveal any charac- 
teristic renal lesions in rats following adrenalectomy. 

Desoxycorticosterone acetate increased the renal weight of normal male and female 
rats and prevented the renal weight decrease action of a-estradiol. 2 f> Ludden and 
his co-workerE23 also demonstrated this and noted that the action was greater in 
males than in females. When given with testosterone propionate, there was an addi- 
tive effect. The increase was due to hyjrertrophy and possii-)le hyperplasia of the con- 
voluted tubules, Desoxycorticosterone acetate had a protective effect in experimental 
uremia after complete nephrectomy.-'r-'s After complete nephrectomy was done, the 
survival time was prolonged, the clinical signs of uremia were delayed, and the rise 
in the nonprotein nitrogen content of the blood was inliihitcd. 
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Hormonal influence on the ureter was first considered by Hofbauer’^ in 1928. He 
found a marked hypertrophj’ and hj'perplasia of the musculature and connective 
tissue of the ureteral sheath of the lowest part of the peUdc portion of the ureter 
in the second trimester of pregnancy. Eecently Prather®® considered hormonal 
activity to be responsible for ureteral atony in the first trimester of pregnancy and 
for other ureteral changes during the remainder of the pregnancy and the post- 
partum period. Animal experimentation, however, has led to diametrically opposed 
conclusions regarding the effect of the steroids on the ureter. Payne and Hodes®! 
concluded that there was no ureteral dilatation after injections of prolan, estrin 
and progesterone in the normally pregnant rabbit. Another group ®2 also found 
that there were no significant changes in the ureters after injections of steroids 
in castrated dogs as compared to controls. Schmitz®® noted that the influence of 
hormones on isolated pig ureters was not constant. However, estrogens and 
progesterone were found by others to inhibit peristalsis and muscular activity of the 
*3og, pig aud cow ureters in vitro.5^-®r In intact mice, natural and synthetic estro- 
genic substances often produced dilatation and distension of the ureters with 
resultant hydronephrosis.®®-®®, s® In the treatment of po.st-partum pyeloureteral 
dilatations, the results of stilbestrol administration paralleled an untreated group. r® 
The administration of progestin was productive of very slight regression in only 
one patient, and in some patients it appeared to increase pyeloureteral dilatation. 

Although estrogenic substance effects are primarily manifested in the organs 
directly concerned with reproduction, structures which have their embryologic origin 
in the same system may also respond.'® The effect of estrogens on the bladder and 
urethra were described by a number of investigators. Lacassague®® described a 
progressive proliferation, thickening, and budding of the mucosa in the bladders of a 
few mice injected with estrone. He thought this to be a direct local effect of ac- 
cumulated estrone in the stagnating urine. Others found distinct thickening and 
squamous metaplasia with early keratinization of the epithelium of the bladder in 
estradiol treated cats and estrone treated mice.®®. ®i A similar effect on the urethra 
was found. There was also a marked thickening of the muscular wall with an in- 
crease in the size of the muscle fibers. This was considered to be a direct effect of 
the estrogens. It has been .shown that one week after the injection of progj-non B, 
the vesical capacity decreased.®® However, the average capacity increased., two or 
three weeks after the injection. This latter finding was noted to occur with some 
frequency along with dilatation of the ureters and resultant hydronephrosis in mice 
after the long administration of estrogenic substances.®® Hydronephrosis was noted 
in the intact opossum (Didelphys virginiana and Trichosurus vulpecula) after estro- 
genic treatment.®®. ®^ However, the investigators believed that the probable factor 
was extreme cornilieation of the urethra causing an obstruction. 

The effect of the steroids has been found useful clinically in urinary tract disturb- 
ances associated with gjmecologic conditions. Estrogen deficient post-menopausal 
women with urinary symptoms (frequency, dj’suria, urgency and incontinence), which 
were refractory to the ortliodox treatment, were treated with estrogens.®® The 
achieved relief of sj'mptoms paralleled the estrogenic effect as evidenced by the 
vaginal smear. The discontinuance of estrogen therapy resulted in the recurrence 
of the urinary sj-mptoms and the reappearance of estrogen deficiency as evidenced 
in the smears. The incontinence was believed to be due to an impairment of the 
bladder sphincter function on a basis of estrogen deficiency. The other urinary 
symptoms were due to atrophic lesions of the mucous membrane of the urethral 
meatus. Following treatment with the estrogens, the mucosa became completely 
epithelized, like the vaginal mucosa, and the symptoms disappeared. 

Steinkamm®® recently used estradiol benzoate in an effort to control bladder tone 
after pelvic operations in women. Little success was noted in attempting to control 
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the frequent postoperative atonj' of the bladder after various pelvic operations. The 
treatment gave, benefit, however, in another type of urinary difficulty which often 
confronts the gjTiecologist, Estradiol benzoate favorably influenced urinary incon- 
tinence which frequentlj' occurred after radical procedures as Wertheim's operation. 
The effect, he thought, might be due to an improvement in the thickness and tone 
of the tissue surrounding the urethra. 

On the basis of animal experiments, Hoffman and Treite's investigated the in- 
fluence of estrogens on the bladder tone and capacity of climacteric women. 
Estradiol benzoate in the form of progv’non B was used on nineteen carefully chosen 
patients. After one injection of five milligrams of estradiol benzoate an average 
decrease of 35 per cent of the bladder capacity was nofed in ten patients. In eight 
patients there were no noticeable changes, while in one patient there was an increase 
in bladder capacity. The reduction in bladder capacity was noted on the third day 
and reached its height between the third and fifth days. In three cases the estrogenic 
influence persisted for twelve days. An increase of the original dose of five 
milligrams to ten milligrams did not influence the results. On cystoscopic examina- 
tion they found an increased vascular injection without any signs of inflammatory 
reaction. No change in bladder capacity could be determined after corpus luteum 
therapy. By estrogenic therap}' they were also able to improve to a definite extent 
some cases of relative urinary incontinence in older women. 

Moequot and Moucardsr were the first to note that functional disorders of 
micturition of menopausal women could be relieved with testosterone propionate. 
Eecently Greenblattss-ri noted the alleviation of nocturnal frequency in a series of 
women who were treated with testosterone propionate for various gjmecic disorders. 
Of the twenty-eight women with this sjmdrome, nineteen had fibromyomata uteri. 
In the others, there were stigmata of endocrine imbalance as menorrhagia or 
dysmenorrhea in the premenopausal group and vasomotor disturbances or atrophic 
vaginitis in the menopausal group. There was no evidence of the presence of cardio- 
vascular-renal disease, anatomic urinary tract defects, genitourinary tract infection, 
or psychogenic factors. One young surgically castrate female complained of 
vasomotor disturbances, dysuria, urgency, and marked nocturnal frequency. Ameliora- 
tion followed therapy with estradiol and progesterone. No consistent results were 
noted with progesterone therapy. The author believes that patients with nocturia 
and diurnal distress should receive an ample course of androgens or estrogens if no 
pathologic basis can be ascertained, or if the syndrome is refractive to orthodox 
methods of treatment. 

The indications seem clear that the possibilities of clinical usefulness of the steroid 
hormones in influencing the functions of the urinary tract should bo adequately 
explored on the basis of the findings in the experimental animal. Korenchevsky and 
Eossm suggest that androsterone, which has had marked nephrotropic but weak andro- 
genic effects, would be the androgen wortlij- of the clinical trial. However, another 
investigator<8 believes that desoxycorticostcrone acetate has the definite advantage 
over the androgens in certain cases in not exerting a specific effect on the sex organs. 
It is believed that patients with chronic nephritis in a stationary .status would pre- 
sumably bo put in little or no jeopardy by the constant use of testosterone.rc 
Nocturia, frequency, urgency, and incontinence may have a hormonal basis in tliose 
that do not have an organic or ps 3 -chogenic factor present as the cause of the.se 
sj-mptoms.ro If no organic or psj’chogenic basis can bo found, or if the .sj-ndrome 
is refractive to the ordinarj- tj-pes of therapy, treatment with androgens or e.'^trogeiis 
may be tried. The steroids should also be tried in other urinary tract disturbances 
associated with gjmecologic and other disturbances as well as those nlread_v re- 
ported, The.v may be of great value in postoperative gynecologic p:itients with 
urinarj' disturbances. 
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The possible pathologic effects of the steroid hormones on the urinary tract as 
found in the experimental animal must be kept in mind. Especially must one con- 
sider the possibility of dilatation of the ureters with resultant hj-dronephrosis in 
humans with the use of estrogens and progesterone in pregnancy. Moreover, a warn- 
ing was sounded in a recent editorial that the evidence at hand does not justify 
indiscriminate treatment of albuminuric and other patients with, the steroids.'z 


Summary 

Animal experiments have allowed conclusions to be draum concerning the influence 
and working mechanism of the steroid hormones on the urinary tract. The series of 
clinical observations reveal that the steroid hormones are useful in certain urinary 
disturbances associated with gjmecologic disorders. On the basis of the animal 
experimentations other thei'apeutie uses may be found for the steroid hormones in 
urinary tract disturbances associated with gjuiecologic disorders. 
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Selected Abstracts 


Sterility 

Hotchkiss, Kobert S.: The Male Factor in Fertile and Barren Marriage, New 
York State J. M. dl: 564, 1941. 

Detailed analyses of the semen of 150 men examined for barren marriage are 
reported. 

% 

The volume of ejaculate averaged 3 c.c. in the fertile group and 2.9 c.c. in the 
barren group. The average grade of motility was poorer in the barren than the 
fertile group. The spermatozoa count averaged 64,100,000 per c.c. group as com- 
pared to 120,630,000 per c.c. in the fertile group. 

The average number of spermatozoa in the ejaculates of barren men was 189,- 
470,000 as compared with 346,020,000 in the fertile men. The average number of 
oval (normal) spermatozoa in the barren gi'oup was 84.17 per cent while the fertile 
averaged S9.S per cent. Tapering cells (abnormal) were found in a higher average 
percentage (10.3 per cent) in the barren than in the fertile group (3.6 per cent). 

An assay of fecundity should include a consideration of volume, grade of mo- 
tility, number of spermatozoa, and percentage of abnormal forms. 

J. P. Greenhill. 

Weisman, Abner I.: Necrospermia, J. Clin. Endocrinol. 1: 188, 1941. 

Weisman states that it has recently been shown that spermatozoa can withstand 
abnormally low temperatures (0° C., freezing; -196“ C., liquid nitrogen; and -269° 
C., liquid helium) and can survive for as long as 36 to 48 hours at ordinary room 
temperatures (20 to 23° C.). However, death of spermatozoa after ejaculation 
may be brought about easily and rapidlj’^ by faulty methods of collection. Micro- 
scopic examination of the killed sperms leads to the diagnosis of total necrospermia, 
and the patient may be told he is sterile since all his spermatozoa are found dead 
(immotile). ' 

J. P. Greenhill. 

Ramos, A. Peralta, and Ramos A. G. Peralta: Indications and Technic of Arti- 
ficial Sterilization in Pregnant Women, Prensa med. argent. 27: 2347, 1940. 

A series of 87 sterilization operations performed during pregnancy is reported. 
Among 72,553 labor cases five sterilization operations were performed early in preg- 
nancy through the vagina and 16 through the abdomen. In 53 cases, sterilization 
was carried out at the time of cesarean section. Tlie technique employed in all cases 
except three, consisted of tubal ligature of the tubes with partial resection. There 
were two failures in this series. 

J. P. Greenhill. 

Wilson, William M.: Sterility as Affected by Endocrine Disturbances, West. J. 
Surg. 50: 6, 1942. 

No standardized regime of endocrine therapy for sterility exists. A physician 
may become encouraged and even enthusiastic over the results obtained in a small 
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series of cases but is proue to lose faith wheu further experience indicates that the 
initial results probably ■were but a matter of coincidence. The author mentions 
his own experience with gonadotropic principle of mare serum as a recent disappoint- 
ment of this eharaeter. The possible exception is the use of thyroid extracts in 
sterile women with low basal metabolic rates. 

Hugo Eiikenpest. 

Caffier, P,: Sterility Due to Tubal Closure at Uterine End, Zentralbl f. Gynak. 65: 

500, 1941. 

The author studied liistologic sections removed from the tubes of 16 sterile women 
in whom physical examination of the adnexa revealed nothing unusual. In 25 of 
the tubes closed at the uterine end the following conditions obtained : 


Adenomyosis of tubes 14 

Adenomyosis and chronic salpingitis 3 

Chronic salpingitis 4 

Endometriosis 3 

Adenomyosis of tubes and endometriosis 1 


In two-thirds of the cases there was a deepening of the mucosa of the tube 
with hypertrophic muscular reaction. The rest were divided between inflammation 
with stricture and endometriosis. The importance of radiography in diagnosis is 
emphasized, especially for preventing unnecessary operations upon the uterus. None 
in the series were pregnant three years after reconstructive operations, and it is 
felt that the operative risk is not consonant with the chances of subsequent preg- 
nancy. In the salpingographic picture the cornu of the shadow is said to be sharper 
in endometriotic obstruction, while in adenomyosis it is more blunt and stubby. 

E. J. "Weissman. 

Hori, H., Kawamoto, K., and Utiho, I.: Supplementary Study of Sterility, Jap. 

J. Obst. & Gynec. 24: 2, 1941. 

The authors made 734 examinations of the semen in 430 patients. They found 
nonmotile spermatozoa in the vagina as long as 135 hours after coitus. However, 
in many cases the spermatozoa escaped from the cervix into the vagina, and they 
were found in the cervix at the same time. The longest period in which nonmotile 
spermatozoa were found only in tlie vagina was 38 hours. 

The longest period in which motile spermatozoa were found in the vagina was 37 
hours, but the longest time in which active spermatozoa were found only in the 
vagina was 12 hours. 

The longest period in which nonmotile sperm were found in the cervix was 27 
days and the longc.st period in which motile sperm were found in the cervix was 
30 days. 

In 48 of the 237 cases (20.3 per cent) motile sperm were found in the cervix 
more than three days after sexual intercourse. Hence, if motility is an indication 
of fertilizing power, it is possible for sperm to fertilize an ovum even throe days 
after coitus. 

J. P. GnEExnn.i,. 

Rubcnstcin, Boris B.: The Vaginal Smear— Basal Body Temperature Technic and 

Its Application to the Study of runctional Sterility in Women, Endocrinology 

27 ; 843 , 1940 . 

The cycle of gonadal function is studied in relation to vaginal smear changes 
and basal body tomperatnre. The method of collecting the vaginal material is 
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described in detail. Smears are stained by the Papanicolaou technic with minor 
modifications and are evaluated chiefly through the characteristics of the epithelial 
cells although varying amounts of bacteria, leucocytes, erythrocytes, and mucus are 
given subordinate consideration. A description is given with colored illustrations 
of eight types of vaginal epithelial cells, the variation of which indicate ovulation 
and estrone and progesterone function. The vaginal smear picture is described in 
detail for all phases of the menstrual cycle. Limitations and possible errors of the 
method are discussed. 

Basal temperature curves are obtained through daily rectal or vaginal temperature 
readings taken under exacting conditions. The interpretation of the temperature 
curves is discussed and normal, anovulatory, and climacteric cycles are illustrated. 

According to the method of study, out of 739 cycles studied in a group of 101 
women, 338 cycles were anovulatory, with no patient being exempt from at least 
one, but the author cautions against the application of this ratio to the general 
population as the group studied were relatively infertile. 

Forty-eight cases of sterility studied through 308 cycles resulting in 32 preg- 
nancies, 11 abortions, and no result in 27 are reported. Four of the cases indicated 
ovulation during menstruation. Four pregnancies and no failures occurred in this 
group. 

With the vaginal smear-basal body temperature technic the author attempts to 
locate the time of ovulation, to determine hormone deficiency, and then to influence 
the cycle or ovulation by means of appropriate therapy. 

Claude J. Ehrenberg. 


Complications of Pregnancy 

Gillam, J. F. E.: Euptured Aneurysm of the Splenic Artery During Pregnancy, 
Brit. M. J. l: 69, 1942. 

The author summarizes 84 cases of ruptured aneurysm of the splenic artery in 
the literature and adds a case of his own. Of these 85 cases, seven occurred during 
the last trimester of pregnancy. 

■■ The difficulty in diagnosis is emphasized, which is increased by the variability 
and. occasional complete lack of symptoms. Most frequently, colicky pain occurs 
in the left upper quadrant which is characteristically increased by exertion and 
by change in posture. Shock, of course, is common. S 3 "mptoms referable to the 
gastrointestinal tract, a pulsating tumor mass and a systolic bruit as occasionally 
seen. 

In 27 cases rupture occurred in two stages: an initial hemorrhage into the lesser 
sac and a second, and usually fatal, hemorrhage which occurs about two weeks later 
and ruptures into the peritoneal cavity. The author’s case was of this type. Acute 
left upper quadrant pain followed by signs of profound shock occurred several 
days before the onset of labor at term. Delivery was uneventful and symptoms 
subsided. The second hemorrliage occurred on the fifteenth postpartum day. 
Splenectomj’, with removal of the aneurj'sm was done and the patient recovered. 

The author is unable to explain the disproportionately frequent association of 
pregnancy with this condition. 

Fred L. Adair and Eatmond L. Young. 

Martin, J. Purdon: Thrombosis in the Superior Longitudinal Sinus Following 
Childbirth, Brit. M. J. 2; 537, 1941. 

The author reviews some of the literature on puerperal thrombosis of tlie sagittal 
sinus, and adds three cases of his own. 
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The diagnosis of sagittal sinus thrombosis lias roecutly become ivell established. 
It depends upon, signs of increased intracranial pressure and signs of obstruction of 
the superior cerebral veins. The author feels, however, that man}' cases are “silent, 
diagnosis being impossible in our present state of knowledge. 

In his search for an explanation of the etiology of sagittal sinus thrombosis in 
the puerperium, the author has turned to the recent work of Batson. This worker 
investigated the connections of the pelvic veins by injecting ra.dio-opaquo material 
into the pelvic veins of cadavers. He found that in addition to their knou'n con- 
nections with the caval system, the pelvic veins also have free anastomosis with the 
veins in and around the vertebral canal, so that a pathway was provided for the 
transmission of the opaque material to the dural sinuses. 

Batson further found that when blood flow to or in the inferior vena cava was 
obstructed by compression, the flow was diverted to the vertebral venous system. 
He postulated that the same thing would happen during coughing and straining. 

Eeasoning from these experiments, the author suggests that a fragment of 
pelvic thrombus in a puerperal patient might e.asily be carried to the sagittal sinus 
and there form a nucleus for the formation of a larger clot. 

He suggests, therefore, that the parturient woman suspected of having pelvic 
thrombosis be cautioned against straining, that the abdominal binder be kept loose, 
and that the patient be kept well propped up in bed. 

Fixed L. Adair axd Raymo.vd L. Yohno. 

Prather, G. C., and Sewall, Weston; Recurrent Pyelonephritis, New England J. 

Med. 226: 291, 1942. 

In a series of 72 patients a pyelonephritis of pregnancy recurred during subse- 
quent pregnancies in 23 per cent. If the urine becomes sterile during the interval 
between gestations, the chance of recurrence is less than one in five, if the urine 
remains infected the chance is about one in two. 

There appears no tendency toward hypertension during a subsequent pregnancy 
as the result of a pyelonephritis of pregnancy. 

Ilt'GO Euuf.kfkst. 

Marshak, R. H.: Postpartum Collapse Associated With Abnormalities of the 

Cardiac Mechanism, With Continuous Electrocardiographic Studies, Am. Heart 

.T. 23; 376, 1942. 

A .34-year-old white woman with a history of rheumatic fever but no signs of 
heart disease, is reported to have gone into severe collapse following prophylactic 
forceps delivery of her second child. Because of extreme tachyenrdia, a continuous 
electrocardiogram was taken. This showed a nodal tachycardia with a rate of 215 
beats per minute. Eyeball pressure brought about a return of normal rate with 
extrasystoles. The patient recovered. 

L. M. Hku.max. 


Physiology of Pregnancy 

Burrows, Harold, MacLeod, Douglass H., and Warren, P. L.: Excretion of Keto- 
steroids in Human Pregnancy TTrinc in Relation to the Sex of the Pctim, Xatare 
(Loudon) 149: 300, 1942. 

The author.^ .‘^late that morning samples of urine, taken from nomen from eight 
to twelve weeks pregnant, show dilTerent levels of excretion of k.'!n,«teroids. These 
were measured ocdorimetrically. Twenty women wete tested ami it wjis found that 
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the ketosteroid excretion values could be divided into two groups according to 
whether the fetuses turned out to be male or female. Fourteen women bearing 
male fetuses had an average excretion of 26.2 mg. per liter, while 6 bearing female 
infants had an excretion of 14.2 mg. per liter. The authors state that, while not 
significantly different, these results are suggestive and that the work should be 
repeated. 

J. M. Hellman. 

Beruti, Josue A., and Orellana, David; Prediction of Sex According to ^he Method 
of Eyoji Itoh, Arch. Clin. obst. y. ginec. “Eliseo Canton” 1: 79, 1942. 

The results of 44 attempts to prognosticate the sex of a child using the method 
of Eyoji Itoh are presented. This method, which its originator claims to have 
given a perfect score (in 15 cases), is based on the presence or absence of pro- 
teolytic enzyme in the pregnant woman’s urine. This enzyme which hydrolyzes 
testicular proteins is supposedly present only if the child is a male. Using this 
procedure, the predictions in the 44 cases were correct 24 times and incorrect 20 
times, approximately a chance distribution. The accuracy of the predictions was 
not influenced by the age of the subjects nor by the interval between the test and 
the time of delivery. The authors consider the test valueless. 

J. P. Greenhill. 

Westberg, V.: Histidinuria — Quick Method for the Determination of Pregnancy, 
Acta obst. et gynec. Scandinav. 112: 180, 1941. 

Westberg reviews the Kapeller-Adler method of detecting early pregnancy. A 
series of 1,023 patients were subjected to the detection of the histidine reaction. 
The author found that this reaction was negative in 6.3 per cent of healthy, preg- 
nant women but if the tests were limited to the first three months of pregnancy, 
only 3.3 per cent showed negative tests. Urine from nonpregnant women and 
from men gave negative tests in 9S.5 per cent. During the puerperium the histidine 
secretion rapidly decreased. In a comparison of 171 mice and rabbit pregnancy 
tests, the histidine reaction compared favorably. 

J. P. Greenhill. 

Takenaga, S.: The Process of Fertilization in Hiunans With Special Beference 
to the Duration of Pregnancy, Jap. J. Med. Sc. Part 1, 94, 1941. 

Takenaga reports the occurrence of five pregnancies in the wife of a physician. 
Carefully examined records of these pregnancies revealed that biologic tests were 
positive from ten to thirteen days after fertilization. The entrance of posterior 
lobe hormone into the urine does not occur immediately after fertilization but only 
after implantation of the egg in the uterus. The duration of pregnancy varied 
from 262 to 26S days in the five pregnancies. In this particular patient ovulation 
occurred at irregular times. Thus, pregnancy followed coitus which took place five 
days after the last day of the last menses, twenty days after this day, twelve days 
after this day and twenty days after this day, respectively. 

J. P. Greenhill. 

Hartman, Carl G.: Non-Effect of Ovariectomy on the 25th Day of Pregnancy in 
the Ehesus Monkey, Proc. Soc. Exper. Biol. & Med. 48: 221, 1941. 

On the twenty-fifth day in the monkey the corpus luteum involutes in every 
normal pregnancy, assuming a smaller volume and more compact internal structure 
characteristic of the greater part of pregnancy. On the twenty-fifth day of gesta- 
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tion ovariectomy was done and tlie corpus luteuni was removed (other ovary pre-, 
viously removed). The monkey went to term and a 440 Gm. female baby was born 
after a normal gestation of 165 days. It was concluded that in the Khesus monkey 
the ovaries are not necessary from the twenty-fifth day of pregnancy on for normal 
gestation, parturition at term, and post-partum involution of the uterus and lactation. 

WiLUAM Berman. 

Nixon, W. C. W.; Diet in Pregnancy, Brit. M. J. 2: 703, 1941. 

The author considers pregnancy a "diet efficiency" test. He has studied the 
effects of diet in pregnancy in various Oriental countries and feels that when the 
strain of pregnancy is placed upon a woman suffering from a subclinical dietary 
deficiency, the deficiency frequently appears as a clinical disease. 

■RTiile this seems true for all vitamin deficiencies, it is particularly true of 
avitaminosis B,. In Chinese patients approaching term, the frequency of beriberi 
is significantly increased over the frequency of this disease in the general population. 

The author has long been impressed with the close relationship between toxemia 
and vitamin B, deficiency. Of 42 cases of eclampsia, 19 (45 per cent) were com- 
plicated by avitaminosis B,. Of the 13 fatal cases in this series, 11 were so com- 
plicated. On the basis of this and other work, he believes that there is a positive 
correlation between the severity of a toxemia and B, deficiency. 

In an effort to improve maternal welfare, the author makes three recommenda- 
tions: close dietary supervision of prenatal patients, with trained dietitions avail- 
able for instruction in the preparation of adequate, low-budget diets; practical 
instruction in modem dietetics for doctors and nurses ; and, improvement in hospital 
diets. 

F. li. Adair and Raymond L. Young. 

Plotz, E. I.: Histidin Excretion in Brine of Pregnant Women, Zentralbl. f. Gynak. 

65: 309, 1941. 

Noting the apparently parallel excretion of histidin and prolan in gravid women, 
Plotz determined qualitative liistidin in urine of 100 pregnant and 119 nonpregnant 
women by the Kapeller-Adler method, (Elin. Wchnschr., p. 1728, 1936). The reac- 
tion was positive in 96 per cent of pregnant women and accuracy was improved 
in the later months of pregnancy. Seven and five tenths per cent were found to 
have histidinuria. The reaction disappears eight days post partum and six days 
post abortum. The author feels that negative findings give a more secure basis for 
ruling out pregnancy than the same findings in the Aschheim-Zondek test. Failures 
of the test may be expected in hypophyseal tumors, thyrotoxicosis and in the pre- 
climacteric years. 

R. J. Weissman. 


Zohn, Benjamin: The Relationship of Maternal Diet to Intrauterine Sensitization, 

J. Allergy 13: 133, 1942. 

Certain experimental studies on animals and some clinical observations have 
supported a belief that during pregnancy some food sensitivities can be started 
in the fetus by the diet of the mother. 

In a study made on 21 pregnant women, Zohn found that excessive consumption 
of such foods, as chocolate, milk, egg, strawbcriy, potato, buclavheat, banana, plum, 
and peach, had no demonstrable effect on the offspring from a vicuTioint of sensi- 
tization. 

Hence any control of the maternal diet during pregnancy aimed at prevention 
of intrauterine sensitization docs not seem justified. 


Hugo Eiirenfest. 
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Vignes, H.: Ovarian Rhythm During Pregnancy, Eev. frang. de gynec. et d’obst. 

36; 18, 1941. 

The duration of pregnancy is approximately 10 menstrual cycles. There is a 
mild return of menstruation about a half menstrual cycle after labor and a return 
of full menstruation about a cycle and a half after delivery. Ee-establishment of 
menstruation after abortion is fairly constant, between one and one and one-half 
menstrual cycles after the abortion. Spontaneous abortions generally begin during 
the phase which would have corresponded, if menstruation had continued, with the 
lutein phase between ovulation and menstruation. Hemorrhages .during pregnancy 
often occur with a periodicitiy resembling that of menstruation. It is, therefore, 
not irrational to suppose that ovarian rhythm continues during pregnancy. 

J. P. Greenhill. . 

Badiation 

Kolbow, H.: Uterus and Vagina in Lateral Roentgenogram, Zentralbl. f. Gyniik. 

65: 748, 1941. 

The author has found diagnostic value in lateral films taken with the patient 
standing, after outlining uterine eavitj’’ and tubes with iodized oil, and injecting 
10 to 20 c.c. into the vagina. When the patient stands most of the oil flows out, 
but enough remains to outline the vagina satisfactorily. Exposure 0. 6-0.8 sec., 
kv. 95, P 40, 3.3 mm. Al. filter, 120 Ma. The position of the uterus in relation 
to vaginal axis is clearly demonstrated, and by filling the bladder to varying 
capacity, the changes in uterine position may be observed. Active contractions of 
the vaginal wall were seen after administration of pituitrin, during which the 
posterior wall became shortened and closely applied to the cervix. The author calls 
attention to the significance of this mechanism for conception, in contrast to the 
infantile uterus whose portio does not come in full contact with the receptaculum 
of the sperm. Retroversion and retroflexion are easily diagnosed, and it is clearlj' 
shouTi that the vagina bends midway to take a more posterior direction in its upper 
portion. ^ 

R. J. Weissman. 

Hady-Gediz, M. A.: Radium in Chronic Cervicitis, Zentralbl. f. Gynak. 65: 633, 

1941. 

The author discusses the compEcations of the usual treatments of chronic cervicitis. 
In his Istanbul clinic he has used radium application of 300 mg. hr. with excellent 
results in a small series of 12 cases. No untoward effects on menses or fertility have 
been noted. In this series all cases ha-iung more extenive inflammation of uterus 
or adnexae were not included. A second application of 200 to 250 mg. hr. is given 
six months later for any residual sj-mptoms, although the author does not state 
how many of his patients required 2 applications. The vagina is cleansed and 
mucus cleared from the ceiwix, which is dilated to take Hegar No. 10. A small 
gauze tampon is passed to the internal os and the radium, in platinum-iridium con- 
tainers within a 1.5 mm. brass filter tube is inserted in the cervical canal. The 
deepest part of the tandem contains 5 mg. of radium, foUowed by two 10 mg. 
containers. A 1 mm. rubber capsule may be placed over the whole to give some 
added filtration effect. 

R. J. WEI-SSMAN. ■ 


Ehrbardt, K.: Fetal Organography — ^Intraamniotic Thorium Injection, Zentralbl. 
f. Gynak. 65: 114, 1941. 

The author replaces 8 to 10 c.c. of aspirated amniotie fluid with an equal amount 
of thorotrast. The colloidal thorium in a four to five months pregnancy becomes 
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diluted approximately 1:25 and is seen shortly after injection as a diffuse shadow 
outlining the aniniotic sac. In cases of fetal death subsequent films reveal no 
changes. The living fetus, however, is eonstantty imbibing amniotic fluid and after 
an interval of twelve to forty-eight hours the thorium becomes concentrated in the 
fetal gastrointestinal canal and radiography of the fetus in utero or after deliveiy 
reveals all details of the tract. A good concentration of thorium in the lungs 
brings out their outlines and gives further evidence of intrauterine ‘ ‘ respiration. ’ ’ 
Bhrhardt believes this contrast injection may be useful in cases in which pregnancy 
is to be terminated shortly as an aid to more exact knowledge of the fetal status, 
and intrauterine activity. 

R. J. Weissman. 

mzuki. A., and Hashidzume, H.*. Roentgenologic Delineation of the Petal Sur- 
face in TJtero, Zentralbl. f. Gyniik. 65: 194, 1941. 

In cases of acute hydraninios and where there was evidence of fetal death or 
monstrosity, the authors have successfully outlined the fetal surface by injecting 
15 c.c. of an organic iodized oil into the amniotic fluid via an abdominal puncture 
after first drawing off from 1 to 2 liters of fluid. The puncture is made 1 cm. 
below the umbilicus 3 or 4 cm. lateral to the midline. Three cases are presented 
with excellent radiographs. Details such as hair, digits, scrotum and penis, eyelids, 
umbilicus can be seen. Maceration of the skin of a dead fetus is readily deter- 
mined. There appears to be an affinity between the oil and the fetal skin and 
vernix. No ill effects upon the mother were noted in the cases cited. The first 
infant was born dead, spontaneously, the day following the injection. Poly and 
syndactylia, which were noted on the films, were present, as well as incomplete 
development of the gastrointestinal tract. "In the second case the maceration of 
the fetus was clearly outlined. Spontaneous delivery of a dead infant occurred 
three days later. In the third case, with a diagnosis of acute hydramnios the proce- 
dure clearly outlined an edematous fetus. The infant was born IS hours later 
but died on the foiiowing day. This infant had a dextrocardia. Unfortunately 
autopsy permission was refused. The authors feel the method has great diagnostic 
potentialities and is possibly harmless to the fetus. 

B.. J. Weissman. 


Breitlander and Heinrichs: Pulmonary Embolism after Iodized Oil Hysterosal- 

pingography, Zentralbl. f. Gynak. 65: 124, 1941. 

TJie authors present a case of accidental intravenous deposition of iodized oil, 
with survival of the patient. A 57-year-old woman complaining of blood}’ vaginal 
discharge of several months ’ duration had a mass the size of a child ’s head palpable 
on the right of the uterus. A diagnostic curettage was done and as the curette sank 
to a depth of 17 cm. in the corner occupied by the tumor, iodized oil was injected 
under radiographic control to determine whctiicr the uterus had been perforated. 
Films taken eighteen hours later showed iodine shadows in the periuterine veins, 
ovarian veins and continuing upward. Shortly afterward a chest film showed a fine 
distribution of the contrast medium through the pulmonary vessels. As the patient 
showed no ill effects from this accident she was subjected to panhy.ctcrcctomy five 
days later. At no time were there any palpatory, percussion or auscultatory changes 
in the lungs and the patient made an uneventful recovery from her operation. Tlie 
authors calculate that from 10 to 20 c.c. of the material found its way into the 
venous system. An incidental observation of physiologic interest is the fact that 
the movement of venous blood in the pulmonary- system takes place in concert with 
left ventricular systole. 


B. J. IVeissmax. 
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Eastland, William E.: The Role of Deep X-ray Therapy in Pruritus Vulvae, 

South. M. J. 34; 324, 1941. 

The medical literature contains few references to the use of deep x-ray therapy 
in the treatment of pruritus vulvae. In certain types designated as idiopathic, 
essential or neurogenic, an exact cause cannot be discovered, and the ordinary 
therapeutic measures are ineffective; here deep x-radiation has been used to ad- 
vantage. It is not advisable to employ deep x-ray treatment for the pruritus that 
accompanies leucoplaMa and kraurosis. 

There was definite symptomatic improvement in six of the seven patients whose 
clinical course formed the basis for this report; the seventh patient was given a 
lighter dose of x-ray, and the amelioration of symptoms was only temporary. The 
factors in the author’s teclmique are, 200 kv., 20 ma, 50 cm., S.T.D. mth a tin- 
copper-aluminum filter equivalent to 2 mm., of copper. Two hundred r. units is 
given once a week for three or four weeks. 

Arnold Goldberger. 

Labor — Management and Complications 

Nakamura, T.: The Effect of Lack of Vitamin C Upon Labor, Jap. J. Obst. & 

Gynec. 23: 176, June, 1940. 

The author found that lack of %utamin C during pregnancy resulted in abortion 
and the lack of this vitamin during the puerperium interfered with the mechanism 
of involution of the uterus. Most of the young, born of mothers with vitamin C 
deficiency, were either stillborn or very frail. 

Sala, Silvestre Luis: Value of Rectal Examination in Obstetrics, Arch. Clin. obst. 

y ginec. "Eliseo Cant6n” 1; 118, 1942. 

Sala classifies available authoritative opinions on this subject and finds that 
they range from a decided partiality for rectal exannnations to a complete denun- 
ciation of this method with some intermediate opinions favoring the use of both 
rectal and vaginal examination according to the circumstances. A survey of the 
opinions of the heads of the maternity hospitals in various countries made by 
Sciclounoff in 1935 indicated that 91.99 per cent used rectal examination, but not 
exclusively, while only 7.99 per cent used it exclusively. It was also shown by this 
survey that the method was chiefly used in Germany, Switzerland and the United 
States, and that many obstetricians regarded it as a dangerous procedure. Some 
of the conclusions of this survey are re-examined in conjunction with an analj'sis 
of the author’s own data comprising 2,000 cases observed in the clinic since 1939 
when rectal examinations were first practiced. 

Sciclounoff ’s survey indicates that 72 per cent of the men questioned did not 
consider vaginal examination more conducive to puerperal morbidity and mor- 
tality than rectal examination. The author’s survey of 16 published studies on this 
matter shows that the majority consider rectal examination more favorable, al- 
though generallj' only slightly more so than vaginal examination. He criticizes 
the data employed in most of these studies because they are not rigidly selected 
and offers an analysis of his own carefully selected data. This leads, however, to 
the same conclusion, that puerperal morbidity is slightly lower with rectal examina- 
tion (6.9 per cent) than with vaginal examination (9.1 per cent). He adds that the 
publicized dangers of the latter are exaggerated. 

Concerning the diagnostic reliability of the rectal method, even its most vigor- 
ous defenders concede an' average error of 10 per cent. In the 2,000 cases analyzed 
by the author, rectal examination led to 2S.8 per cent inadequate or erroneous 
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diagnoses. In 80 cases, diagnosis by rectal examination was checked by subsequent 
vaginal examination and found to be corrected in 31.2 per cent and incorrect in 
68.7 per cent ; these were, of course, , eases wMch presented diagnostic difSculties. 
The author considers the inherent difficulty of the method one reason for the high 
percentage of errors. The paradoxical finding in these data that the percentage 
of error increased as the skill and experience of the examiner increased he believes 
occurs because the most difficult cases are reserved for the most experienced and 
competent men. 

Diagnosis of cervical dilatation by rectal examination was faulty in 9.9 per 
cent of the eases, but analysis showed that the height of presentation is an important 
factor, the percentage of error in judging dilatation is greatest when the presentation 
is high. The magnitude of error in diagnosis is sometimes very great, confusion 
existing between the fully dilated cervix with intact membranes and the undilated, 
but completely effaced cervix. 

Diagnosis of the condition of the membranes is most difficult by rectal examina- 
tion. The author found 18.2 per cent of error in such diagnoses and again found 
that the height of the presentation directly influenced the incidence of error. 

Diagnosis of the presentation is generally considered easy by the rectal method 
although occasional gross errors have been recorded in the literature. The author 
found 1.2 per cent of error in liis data and again the proportion of error was 
greater the higher the presentation. Errors almost always concerned confusion of 
breech presentations with cephalic. Only 0.3 per cent of error was found in 
diagnosing the height of the presentation. 

The author concludes that rectal examination entails less puerperal morbidity 
than vaginal examination, but is at a disadvantage in diagnosis. However, the inad- 
equacy of rectal examination in this respect diminishes to reasonable limits if 
only the factors of cervical dilatation and height of presentation are concerned, 
the two determinations generally sufficient for conduct of normal deliveries. Vaginal 
examination, however, is essential for diagnosis in abnormal or doubtful cases. 

J . P. Greenhill. 

Vara, P.; Observations on Early Rising After Gynecologic Operations and Labor, 

Acta. obst. et gynec. Scandinav. 112: 168, 1941. 

In the Woman’s Clinic at Helsingfors, 4,447 women were allowed out of bed 
very soon after delivery and 795 women were allowed out of bed early after 
gjmecologic operations. Vara found that the incidence of thrombosis was 
definitely less in these women than in women who were permitted to remain in bed 
longer after delivery or operation. Likewise, there was improvement in function 
of the bowels and bladder, and the period of convalescence was shortened. 

J. P. Greexiiiei,. 

Thoms, Herbert: Inversion of the Uterus, Yale J. Biol. & Med. 14: 399, 1942. 

The author reviews the factors tending to produce inversion of the uterus. He 
emphasizes again that the chief contributing factor is the mismanagement of tlie 
third stage of labor. However, a certain incidence of uterine inversion will occur 
even in expert hands, so called, spontaneous inversion. The author discusses acute 
and chronic inversion, and mentions the generally accepted methods of treatment 
for tlie latter, with manual reiflacement from below and laparotomy with traction 
from above being the most common forms of treatment in acute inversion. Two 
cases of chronic inversion of the uterus arc described. , 


William Berman. 
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Mehta, Chamam. Lai; Management of Breech Presentation hy External Version 

and Its Effects on Prematurity and Mortality of Infants, J. Indian M. A. 10: 

1, 1941. 

Tlie author is in agreement with the general literature that the best treatment 
for breech presentation is external version. External versions were j)erformed from 
the twenty-sixth week onward. The thii’tieth to the tliirty-second week is the best 
time for attempting external version. The authors feel that breech presentation is a 
cause of prematuritJ^ The incidence of prematurity in this series was 12.63 per cent 
(using fetal weight of 5 pounds as a sign). Tlie fetal mortality was higher in the 
premature than in the mature (25 per cent to 8.42 per cent) The author en- 
countered no complications. Tliere has been a considerable fall in the percentage 
of premature children and fetal mortality as a result of external version. 

William Berjian. 

Coventry, W. A.: The Management of the Breech, Journal-Lancet 62: 1, 1942. 

The author is fully in accord with the method of Potter. He points out several 
cardinal principles in breech deliverj', namely (1) the cervix must be completely 
dilated or dilatable, (2) complete anesthesia, and (3) the perineum must be 
completely ironed out. After these tilings have been done the operator can bring 
down one or both feet, depending upon the ease of operation. The buttocks should 
be delivered posteriorly. It is advisable to use steady traction witli one hand at the 
baby's ankle. Wlien the umbilicus is reached, a portion of the cord is pulled down 
and traction continued. The shoulders are delivered anteriorly. The delivery of 
the head can take time. The head is delivered either by aid of the index finger in the 
baby’s mouth or by Piper forceps if necessary. Traction should never be placed 
over the baby’s shoulders. The author allows fifteen minutes for a simple un- 
complicated breech deliverjL 

William Berman. 

Fleming, John G.; Previous Uterine Infection as a Predisposing Cause for 

Spontaneous Bupture of the Uterus, Ohio State Med. J. 37: 747, 1941. 

Two cases of spontaneous rupture of the uterus at term, in patients with a 
history of previous uterine infection following term delivery and infected induced 
abortion, respectively, are reported. Similar pathologic changes of the uterine wall, 
consisting of marked degeneration and atrophy of the muscle cells and extensive 
replacement of the myometrium by fibrous connective tissue, were found in both cases. 
Patients with a history of a previous uterine infection, wliether following abortion or 
term parturition, warrant close observation during subsequent pregnancies and de- 
liveries against the increased incidence of serious complications, including spon- 
taneous rupture of the uterus. 

J. P. Greenhill. 

Houston, Craig S.: Beport of Bagging Cases at Providence Lying-In Hospital, 

Rhode Island Med. J. 23: 207, 1940. ■ 

Among 226 cases (1926 ‘to 1938) where a bag was used, 168, or 30 per cent, 
were in labor more than twelve hours after the bag was inserted. In this connection 
it is of interest that in six cases a bag was inserted twice, in two cases the bag 
was expelled without any dilatation, in two cases the bag broke and in four cases 
it was removed witliout liai-ing accomplished anything after twenty-four hours. 
This gives a total of 14 cases in which nothing at all was accomplished in way of 
dilatation by use of bag. 
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Thus there were 28 eases where there was uot sufficient dilatation obtained by 
bag for delivei-y and manual dilatation or cesarean section was necessary. This is in 
addition to the fourteen cases above mentioned where nothing was accomplishe 
by the bag giving a total of 18.6 per cent where the bag did not give very satis- 
factory results as far as dilatation of the cervix ivas concerned. 

There was a morbidity of 67 or about 30 per cent. This includes ten eases of 
severe post-partum sliock and six cases of severe sepsis. There were eight cases, 
or 3.5 per cent, of prolapsed cord after the bag was inserted. The fetal mortalitj 
was high, 34 cases, or 59.24 per cent. 

There was a total maternal mortality of 19 cases, or 8.4 per cent. Ten of these 
died during the first three years which this study covers. 

In analyzing these cases further there were eleven who had eclampsia or severe 
toxemia out of 96 cases; seven who had a placenta previa or separated placenta 
out of 92 cases; and one case of pernicious vomiting. 

As a result of this study, tlie author’s opinion is that there is a place for the 
use of the bag in obstetrics, but it must be remembered that there is considerable 
risk to the mother and an extremely high fetal mortality. It does not seem ad- 
visable to attempt bagging unless the cervix is easily dilatable as failures were 

frequent with a rigid cervix. In the past few years simple rupture of the mem- 
branes has replaced use of the bag in cases of marginal placenta previa where the 
cervix is easily dilatable, while cases of central and partial placenta previa and 
cases with a rigid cervix are better treated by cesarean section. The author thinks 
that the use of a bag is seldom indicated to induce labor or to hasten dilatation of the 

cervix, as the danger of infection is great and failure of the bag to accomplish 

dilatation is very frequent. 

J. P. Geeenhill. 


An 


Dr. Fred J. Taussig died at Bar Harbor, ilaine, August 21. 
extended obituary will appear in an early issue of the Journal. 


Item 


American Board of Obstetrics and Gynecology, Inc. 

A number of changes in Board regulations and requirements became effective at 
the annual meeting of the Board, May 20, 1043. Several of these changes are 
designed to broaden the requirements for candidates in Service. Examples are 
the allowance of a stipulated amount of credit toward special training require- 
ments for men in Service and assigned to general surgical positions, special train- 
ing allowances on a preceptorship basis for men assigned to obstetric or gyneco- 
logic duties in military hospitals and working under the supervision of Diplo- 
mates or recognized obstetrician-gynecologists, as well as credit toward the “time in 
practice'’ requirement of the Board to be allowed for time in Military Service. 

The Board will no longer require a general rotating internship, but will now ac- 
cept a one-year intern service, although the rotating internship is preferable. Such 
services must be in institutions approved by the Council on Medical Education and 
Hospitals of the A. M. A. Lists of such institutions are published regularly in the 
Educational Number of The Journal of the A. M. A. 

The privilege of reopening applications by candidates who have been declared 
ineligible has been extended to two years from date of filing the application, instead 
of one year. 

The Board has ruled temporarily to excuse men in Military Service from the sub- 
mission of case records at the stipulated examination times, thereby permitting them 
to proceed without further delay with the Board examinations. This does not ob- 
ligate the Board, however, to waive the case record requirement for such candidates. 
Plans have been made to provide similarly for Service men upon their eventual dis- 
charge from the Armed Forces, and to permit the greater use of operations done 
while in residency or in civilian practice before the War. 

The next Part I examination of the Board (written paper and submission of case 
records) will be held on Saturday afternoon, February 12, 1944, at a place con- 
venient to the location of the candidate, whether he be in civilian or military life. 
Applications must be in the Ofiice of the Secretary by November 15, 1943, ninety 
days in advance of the examination date. The time and place of the Spring 1944 
(Part H) examination will be announced later. 

Prospective applicants or candidates in Military Service are urged to obtain from 
the OfSce of the Secretary, a copy of the “Eecord of Professional Assignments for 
Prospective Applicants for Certification by Specialty Boards” which will be sup- 
plied upon request. This record was compiled by the Advisory Board for Medical 
Specialties and is approved by the offices of tlie Surgeons-General, having been recom- 
mended to the Services in a circular letter. No. 76, from the AVar Department Army 
Service Forces, and referred to as the Medical Officers Service Record. These will 
enable prospective applicants and candidates to keep an accurate record of work 
done while in Military Service and should be submitted with the candidate’s ap- 
plication, so that the Credentials Committee may have this information available in 
reviewing the application. 

Applications and bulletins of detailed information regarding the Board re- 
quirements will be sent upon request to the Secretary’s Office, 1015 Highland Build- 
ing, Pittsburgh (6), Pennsylvania. 

Paul Titus, M.D., Secretary. 
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Original Communications 

CONTEOL OF PUERPERAL INFECTION IN THE UNITED 
STATES DURING THE LAST CENTURY* 

Claude Edwin Heaton, SI.D., New York, N. Y. 

O NE hundred year.s ago, Oliver Wendell Holme.s read an essay 
entitled The Contagmtsness of Puerperal Fever before the Boston 
Society for Medical Improvement which today is .instly regarded as 
one of the most important medical contributions ever made by an 
American. The essay rvas printed at the request of the Society in the 
Neiv England Qiiartcrly Journal of Medicine and Surgery for April, 
1843. A few copies were struck off separate^ for distribution to 
friends. 

Holmes'' tells us that his paper was written in a great heat and witli 
passionate indignation after a discussion in the Jledical Society sug- 
gested by a case “of a phj^sician who made an examination of tlie body 
of a patient who had died with puerperal fever, and who himself died in 
less than a week, apparently in consequence of a wound reeeiveii at the 
examination, having attended sevei'al women in confinement in the 
meantime, ail of whom, as it was alleged, were attacked with puerperal 
fever.” 

The pi'actieal point illustrated in the paper was as follows; The 
disease knoivn as puerperal fever is so far contagious as to he frequently 
carried fronT'pafient to patient hy physicians and nurses. 

Holmes refers to the work of a long list of British practitioners who 
had insisted on the contagious character of puerperal fever and laid 

♦Read at a meeting of the Section of Obstetrics and Gynecology of the New York 
Academy of Medicine, March 23, 1943, in commemoration of the centennial of the pub- 
lication of Oliver Wendell Holmes’s paper "On the Contagiousness of Puerperal Fever " 


Note: The Editors accept no responsibility for the views and statements of 
authors as published iu their “Original Communications.’’ 
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down excellent rules for prevention. Thus, as early as 1773, Charles 
White of Manchester recognized the similarity of puerperal fever to 
so-called “surgical fever,” stressed the necessity of cleanliness and the 
importance of isolation of the sick patient. Gordon, of Aberdeen in 
1795, stated that the cause of puerperal fever was a specific contagion 
or infection and that he had e-\ddent proof of its infectious nature. 
Thomas Denman in 1801 announced that the contagiousness of puer- 
peral fever had long been suspected and was now fully proved. In 
1835, Robert Collins of Dublin published the results obtained at the 
Rotunda Hospital by the use of chloride of lime disinfection, cleanli- 
ness and the immediate isolation of sick patients. Collins delivered 
10,785 women without one death from puerperal fever as then recog- 
nized and with a maternal mortality from all causes of 0.53 of 1 per 
cent. 

Dr. Frederick C. Irving® in his delightful book Safe Deliverance calls 
attention to Sir Thomas Watson’s lectures on the Principles and Prac- 
tice of Physic^® referred to by Oliver Wendell Holmes, which first ap- 
peared in the London Medical Gazette for 1842. Watson’s ideas on 
puerperal fever appeared in the issue of February 18, 1842 and illus- 
trate the astonishingly complete views as to the etiology and prophylaxis 
worked out by the British. Watson believed that cases of puerperal 
fever occurring in succession to the same practitioner are examples of 
something more tlian ordinary contagion, operating through the medium 
of a tainted atmosphere. He believed them to be instances of direct 
inoculation and likened the interior of the uterus to a large wound, a 
concept which dates back to Harvey. The practical lesson which these 
facts inculcated was, according to Watson, that whenever puerperal 
fever is rife, or when a practitioner has attended any one instance of 
it, he should use most diligent ablution, even washing his hands with 
disinfecting fluid such as a weak solution of chlorine; he should avoid 
going in the same dress to any other of his midwifery patients and 
take all those precautions Avhich common sense will suggest against his 
clothes or his body becoming a vehicle of contagion and death between 
one patient and another. Watson even suggested the invention of a 
glove which should be impervious to fluid and yet so thin and pliant 
as not to interfere Math the delicate sense of touch. Should these pre- 
cautions all prove insufficient, he advised that the practitioner is bound 
to abandon for a season his vocation. 

The rules of conduct laid down by Watson and by Holmes the follow- 
ing year were similar to those previously suggested by Robert Lee in 
1831 and by James Copland in 1834. To Oliver Wendell Holmes be- 
longs the credit of presenting for the first time in America, with great 
force and courage, the evidence that puerperal fever is “communicated 
from one person to another, both directly and indirectly.” Neither 
Watson nor Holmes mentioned isolation of a sick patient. They both 
limited their views of the subject to the passage of infection from 
previous cases. Chloride of lime solution was to be used only after a 
msit to a sick patient. 

Unfortunately Holmes’ paper appeared in an obscure medical journal 
which ceased publication after a year’s existence and never obtained 
a large circulation. The American Journal of the Medical Sciences, foi 
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Juty 1843, gave the essay a favorable review, but the two leading 
American obstetricians of the day, Charles D. Meigs of Jefferson Medical 
School, and Hugh L. Hodge of the University of Pennsylvania, at- 
tacked the views of Holmes vigorously.- 

Hodge in a lecture On the N oncontagiousness of Puerperal Fever 
wrote as follows: 



Oliver Wendell Holmes 

“The result of the whole discussion will, I trust, seem, not only to 
exalt your views on the value and dignity of your profession, but to 
divert your minds of the over-powering dread that you can ever become, 
especially to woman, under the exti'emely interesting circumstances of 
gestation and parturition, the minister of evil; that you can ever con- 
vey, in any possible manner a horrible virus, so destructive in its 
effects, and so mysterious in its operation as that attributed to puerperal 
fever. ’ ’ 

Dr. Hodge’s lecture was unobjectionable in tone and language but 
the attack of Dr. Meigs exceeded the bounds of good taste. Meigs 
ridiculed Holmes’ deductions as “the jejune and fizzenless dreamings of 
sophomore writers. ’ ’ 

“I prefer,’’ Meigs m'ote in regard to cases of puerperal fever, “to 
attribute them to accident, or Providence of which I can form a con- 
ception, rather than to a contagion of which I cannot form any clear 
idea, at least as to this particular malady.” 
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Holmes, feeling that his first paper could hardly be said to have been 
fully brought before the profession, returned to the subject in 1855 
Avhen he republished his original essay with a new introduction answer- 
ing Sleigs and AAuth a list of additional references and eases, entitled 
Puerperal Fever as a Private Pestilence. This, as Williams points out, 
“must he regarded as one of the classics of American literature and one 
of the most forcible presentations of the subject ever made.” It is 
interesting to note tliat Holmes refers to a paper read by Arneth before 
the National Academy of Lledieinc of Paris on the i\Ieans of Disinfec- 
tion proposed by M. Semmehveis. The use of chloride of lime solution 
and of the nail brush before admission to lying-in wards, Avas noted. 

In after 3 ^ears, Avhen Oliver Wendell Holmes Avas famous throughout 
the countrj" as a teacher, essajdst and poet he still remained proud of his 
old paper on puerperal fever. In a letter to Dr. James R. ChadAvick 
Avritten May 8, 1883, a half eenturj' after the publication of his essaj^ 
he said, 

“I do not ImoAV Avhat others have done since mj’^ efforts; I do knoAv 
that others had cried out Avith all their might against the terrilfie evil 
liefore I did, and I gave them full credit for it. But I think I shrieked 
my Avarning louder and longer than any of them, and I am pleased to 
rememlier that I took my ground on the existing evidence before the 
little army of microbes AAms marched up to support my position.” 

In the Professor at the Breakfast Table, Holmes has the Professor sa^’^ : 

“When, by the permission of Piwidence, I held up to the profes- 
sional public the damnable facts connected Avith the eonvej'ance of 
poison from one j'oung motlier's chamber to another’s, for doing Avhich 
humble office I desire to be thankful that I have lived, though nothing 
else good should ever come of my life, I had to bear the sneers of those 
AAdiose position I had assailed and, as I believe, have at last demolished, 
so that nothing but the ghosts of dead Avomen stir among the ruins.” 

Over a quarter of a eentuiy Avas to pass after the publication of 
Puerperal Fever as a Private Pestilence before the teachings of Holmes 
and SemmelAveis Avere carried out although as earlj’’ as 1857, B. Pordj^ee 
Barker in his Eejnarks on Puerperal Fever referred to the Avork of both. 
Chloride of lime solution and the use of a nail brush before delivery 
'were still neglected b,A' the profession. 

Gunning S. Bedford in his Principles and Practice of Obstetmcs, 1861, 
Avas one of the first American Avriters of authoritj’’ to accept the vicAvs 
of Holmes on the contagiousne.ss of puerperal fever. He also refers 
to Arneth ’s paper on the Avork of SemmelAA'eis. Bedford stated: 

“The inoculation maj”" be traceable to the hand of the accoucheur 
carrying the poison into the SA'stem during his Arnginal explorations.” 
Under certain circumstances, he belicA^ed that puerperal fcA^er may 
originate Avith the patient herself. He concluded that it is the dutA' of 
the medical man “aa'Iicu in attendance on AVomen attacked Avith the 
puerperal feA’er, no mattei' AA'hat his aucaa's maj* be as to the contagious- 
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ness of the disease, to use every precaution against the possibility of 
translating the affection through his own person. In this precaution 
nothing noil be lost and much may be gained.” , 

In regard to prophylaetic treatment, he referred to the remarkable 
results obtained in the Dublin Lying-In Hospital under the master- 
ship of Collins. A firm believer in the isolation of the patient, Bedford 
Avrote: ‘‘tlie separation of the sick from the healthy is, in my opinion, 
a sine qua non to the arrest of epidemic puerperal fever as it pre- 
vails in hospital practice.” 

Perhaps the first paper to appear in the United Slates on antisepsis 
in olistetrics was read liy Thomas Lothrop® before the Buffalo JMedical 
Club in klarch 1879. He pointed out that the mortality in the old 
Marion Street Asylum in New York City from 1856 to 1866 was 1.1 
per cent. At the Neiv York Nurseiy and Child’s Hospital the mortality 
from 1865 to 1876 was 4.1 per cent. He cited the good results obtained 
by Stadfeld at Copenhagen Avhere the use of antiseptics had been in- 
trodueed in 1870. Lothrop concluded that puerperal fever could be 
limited by the fi’ee use of antiseptics and that the success of Lister’s 
method of antisepsis in surgery called for tlie employment of measures 
founded on the same principles in midwifery. 

Henry J. Garrigues'* is considered by’^ many’’ writers as the father of 
antisepsis in obstetrics in this eountiy. He introduced the use of bi- 
chloride of mereuiy at the Neiv York Maternity Hospital in 1883. 
Just previous to this step, out of 345 women confined, 30 died. Follow- 
ing a series of reforms ly Garrigues there were 162 confinements 
with no deaths and “as by magic all trouble disappeared.” Garrigues 
employing bichloride of mercury as an antiseptic obtained strict dis- 
infection of hands, instruments and dressings. He kept ante-partum 
patients in wards apart from parturient and puerperal patients. Sick 
patients were isolated. Far ahead of his time, he taught that there 
ought to lie a special deliveiy room and that the isolation department 
should be separated entirely’ from the common ward and should have 
special nurses who should not be allowed to enter the wards. He rec- 
ognized the importance of ventilation. Vaginal examinations Avero 
limited. During the delivery sterilized cap and gOAA'n Avere Avorn as in 
a surgical operation. From 1884 to 1893 the death rate from infection 
at the NeAV York Maternity Hospital reached the exceedingly Ioav figure 
of 0.18 per cent. FolloAA’ing the experience of Garrigues, ^Yilliam T. 
Lusk,^® an early’ advocate of Lister’s principles as applied to obstetrics, 
introduced antiseptic methods at the Emergency Hospital connected 
with BelleA'ue in Ncav York and subsequently reported that there had 
been the greatest possible change in his service. Dr. ^Y. L. Richardson’^ 
shortly’ thereafter introduced a similar technique at the Boston Ly’ing- 
In Hospital. 

Lusk tells us that AA'hen Garrigues first publi.shed tlie details of liis 
treatment., many took a humorous vicAV of it. T. Gaillard Thomas,” 



484 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


however, lent his support to the new doctrine in a paper read before 
the New York Academy of Medicine on December 6, 1883, in which he 
advocated that the measures should be employed in private as well as 
in hospital practice. He was answered by the venerable Pordyce Barker 
who opposed prophylactic measures and stated “I shall die impenitent.” 

Antisepsis was soon carried to absurd lengths. Carbolic acid solu- 
tion was used not only for the hands but for douches during labor and 
post partum. A pad soaked in the solution was kept applied to the 
vulva and in some instances the patient was delivered under a carbolic 
spraj^ Increasing reliance on antisepsis led to careless manipulation 
and interference but eventually the disastrous effects of this trend were 
recognized and cleanliness or asepsis Avas stressed. 

According to IMiles H. Phillips^- ive owe the introduction of the 
face mask to Dr. Joseph B. De Lee of Chicago, Avho began using it in 
obstetrics following a small epidemic Avliich ivas traced to the nasal dis- 
charge of an intern. The first picture of a mask being used in obstetrics 
is to be found in the third edition of De Lee ’s textbook, the Principles 
and Practice of Obstetrics, 1918. 

The first published account of a bacteriologic investigation of the 
possibilities of droplet infection in obstetric practice Avas the paper of 
A. E. Kanter and I. Pilot,'' entitled Hemolytic Streptococci and their 
Relation to Pregnancy and the Puerperium. This Avork Avas done at 
the Presbyterian Hospital, Chicago, in 1923. The authors concluded 
that droplet infection from attendants is possible and the use of gauze 
masks during delivery and the exclusion of those having sore throat 
from the deliverj' room and from attendance on puerperal v^omen is 
clearly indicated. 

One of the most important and thorough investigations of an epi- 
demic of puerperal infection AA'^as make by B. P. AYatson,'® the results 
of Avhich AA’’ere published in a paper entitled, An Outbreak of P^ierperal 
Sepsis in New York City. Prom January 16 to February 14, 1927, 
tAventy-four patients out of a total of one hundred sixty-three delivered 
at the Sloane Hospital for AYomen, deAmloped streptococcal infection 
and eight of them died. Cases continued to occur after treatment of 
the operating and deliverj'^ rooms AAnth chloride of lime. A complete 
bacteriologic examination of the hospital failed to demonstrate hemolytic 
streptococci in the air, on the fioors or Avails, in the operating room, in 
dressings, in supplies, or Avater. The only place AAdiere streptococci Avere 
found, otlier than in the infected patients, AA^as in the nose and throat 
of certain doctors, nurses and members of the domestic staff. The 
paper in summary stressed the facts that “it is important to exclude 
streptococcus carriers from maternity hospitals and to insist on com- 
plete masldng by all in attendance on parturient or puerperal Avoinen.” 
This report had a tremendous infiuence in introducing the more Avide- 
spread use of the masks and careful bacteriologic examination. 
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R. C. Lancefield® advanced our knowledge of the bacteriology of the 
hemolytic streptococcus when in 1933 she described five groups of 
streptococci which she designated as A, B, C, D and E — identified by 
means of a precipitin test. It is now recognized that the group A 
hemolytic streptococcus is the chief offender in serious streptococcal 
infections in man. 

Of historic importance in the control of puerperal infection is the 
undespread interest in the improvement of obstetrics which began in 
the early thirties of the present century following the lead of the 
Departmental Committee on Maternal Mortality and Morbidity of the 
Ministiy of Health of Great Britain. In 1933, the results of the White 
House Conference on Fetal, Newborn, and Maternal Morbidity and 
Mortality Avas published Avhile in the same year the New York Academy 
of Medicine Committee on Public Relations isued their report on 
Maternal Mortality in New York City, from 1930 to 1932. The follow- 
ing year the Advisory Obstetric Council Avas organized in Nbav Yoi'k 
AAdiich led to the extremely important actiAnties which the County Med- 
ical Societies haA^e carried out through their committees on maternal 
Avelfare. B. P. Dailj'^^ has shoAvn that in each of the fiA'e years of Fed- 
eral and State cooperation under the Social Security Act from 1935 
to 1939 inclusive, there has been a aa’-cII marked reduction in the mater- 
nal mortality rate and predicts that' a rate of less than tAventy per 
10,000 live births noAv seems possible of attainment. That rate Avas 
reached in Ncav York City in 1941. A similar level has been reached 
in other communities throughout the country but not in all. Recently 
the Department of Health of Noav York announced that in the first 
seven Aveeks of 1943 the maternal death rate Avas 1.9 per thousand 
births. The Avork of the Special Committee on Maternal Welfare of 
the NeAv York County Society in cooperation Avith the Department of 
Health and the Maternity Center Association has been outstanding. 

For years doctors failed to understand the enlightened vicAvs of 
White, Collins, Holmes and SemmelAveis. Mortality from infection 
mounted folloAving the introduction of anesthesia in 1846 AAnth the sub- 
sequent increased ease of operative interference. Even AAlien the role 
of bacteria in infection liegan to be understood the teachings of those 
aaIao led the Avay Avero neglected. The road forAvard has been a diffi- 
cult one. All students of the history of puerperal infection liaA'c recog- 
nized the complexity of the problem and the fact that at the present 
time our knoAAiedge is far from complete. After a century Ave recog- 
nize that the words of Oliver Wendell Holmes are still true. He Avrote, 
"Indifference aaIII not do here; our Journalists and Committees have 
no right to take up their pages Avith minute anatomy and tediously 
detailed cases, AA'hile it is a question AA'hether or not the ‘black death’ 
of childbed is to be scattered broadcast by the agency of the mothers’ 
friend and advisor. Let the men aaJio mould opinions look to it; if 
there is any voluntary blindness, any interested oversight, any culpable 
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negligence, even, in such a matter, and the facts shall reach the public 
ear; the pestilence-carrier of the lying-in-chainher must look to God 
for pardon, for man will never forgive him.” 

The world will long honor Oliver 'Wendell Holmes for pointing out 
so eloquently the responsibility of the profession, individually and 
socially, for the control of puerperal infection. 
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VITAMIN A DURING PREGNANCY, LABOR AND 
THE PUERPERIUM- 

Curtis J. Lund, M.S., M.D., and Marian S. Kimble, Ph.D., 

Madison, Wis. 

» 

(From the Departments of Obstetrics and Gynecology and the Biochemical Labora- 
tory, Department of Medicina, University of Wisconsin Medical School, 
and the State of Jl'isconsin General Hospital) 

P REGNANCY increases the need for vitamin A. Content with this 
Iviiowledge, many clinicians dismiss the prolilem as academic, for can 
they not meet readily the needs of pregnancy by prescribing a diet rich 
in vitamin A and by administration of a generous amount of supple- 
mentary vitamin A such as fish liver oil? Except for the economic 
aspects, which incidentally cannot be dismissed lightl.y, such a program 
would fulfill the ordinary requirements of pregnancy. AVartime short- 
ages of foodstuffs which are rich in vitamin A and limited supplies of 
fish liver oils put an end to haphazard and wasteful practices, and so the 
problem of actual need during pregnancy becomes practical as well as 
academic. So far there has not been complete agreement about the 
magnitude of the need during pregnancy, the manner in whicli it shall 
be filled and the consequences of failure to meet it. It is tlie purpose 

'.Aiiled by a grant from tlie AVisconsin Alumni Research Foundation. 



LUND AND KIMBLE: VITAMIN A IN PREGNANCY AND PUERPERIUM 487 

of this paper to determine the nomial variations of maternal plasma 
vitamin A throughout pregnancy, delivery, and the puerperium; to 
determine the influence of diet and of idtamin supplements on the plasma 
values; to determine the relationship of certain factors and complica- 
tions of obstetrics; and finally to present practical suggestions for 
vitamin A intake during pregnancy. 

Revieiv of the Problem 

The daily requirement of A’itamin A during pregnancy is not known 
although estimates have been made from data obtained by dark adapta- 
tion tests and by nutritional surveys. In tins report we shall present 
estimates of daily requirements as determined by a third method, the 
photocolorimetrie assay of plasma vitamin A. In 1935, the Technical 
Commission of the Health Committee of the , League of Nations^ sug- 
gested that the minimal daily requirement was 5,000 I.U. (International 
Units). This figure has been increased by the Pood and Nutrition Board 
of the National Research Council- who advise an allowance of 6,000 
I.U. dailj’’ during the last half of pregnancy and 8,000 I.U. daily during 
lactation. Stiebeling and Phipard® believe that an intake of 7,500 I.U. 
of vitamin A per day is necessary during pregnancy. 

iilan}^ factors are known to influence the availability and utilization 
of vitamin A and its provitamin, carotene. Booher* has pointed out that 
foods containing vitamin A are not the least expensive, and that the 
average intake of these substances varies with the amount of money 
available for food. Food habits, ignorance, gastrointestinal disturb- 
ances, excessive use of mineral oil and other such abnomalities in- 
dividually or collectively may cause a deficient intake of idtamin A even 
though economies permit an adequate diet. Exceeding all of these fac- 
tors in importance at the present time is the enforced restriction of diet 
by food rationing ; further elaboration is unnecessary. 

Finally, let us remember that carotene is apparently utilized only 
after it has been converted into vitamin A, yet individuals’ vary in 
their ability to convert the provitamin into the vitamin, hence a diet ade- 
quate in carotene does not necessarily insure adequacy for vitamin A. 
The literature reveals no studies of this process during pregnancy, never- 
theless most of our dietary charts are computed, possibly without real 
basis, on an assumed average ability of absorption and conversion. 

It is said that few Avomen receive optimal amounts of Autamin A during 
pregnancy. An extensive study of dietary inadequacies by Williams 
and Pralin® shoAved that 96.5 per cent of a selected group of pregnant 
Avomen failed to obtain 6,000 I.U. of vitamin A daily. A survey, of 
selected groups of prospective mothers by the Peoples League of Health" 
shoAved that of all vitamin deficiencies during pregnancy the one most 
conunon Avas that of Autamin A. Dietary history indicated that rather 
more than half of all mothers Avere taking less Autamin A than thev 
required. 
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The frequency of true vitamin A deficiency during pregnancy is not 
known, certainly clinical evidences of deficiency are uncommon. In the 
past, most estimates of deficiency have utilized the phj’sieal measurement 
of night blindness. According to some observers' the amount of vitamin 
A that will, just prevent night blindness is slightly less than minimal 
requirements, yet dark adaptation and intake of vitamin A are not al- 
ways well correlated. For example, Williams et al® found that 62 per 
cent of a group of expectant mothers had a history of “deficient” intake 
but only 37.5 per cent of these “deficient” mothers had poor dark 
adaptation. Poor dark adaptation was found in half of the pregnant 
women examined in a large continental charity hospital,® while contrary 
evidence was obtained in this countiy bj^ Hirst and ShoemakeF® who 
found but 0.62 per cent of poor visual adaptation in a group of 380 
pregnant women. 

Newer photoeolorimetrie methods of chemical assay for vitamin A 
in the blood plasma”’ ” have been widely used for the study of vitamin 
A metabolism in nonpregnant individuals, but these methods have not 
been applied to pregnancy except in isolated instances. Hirst and 
Shoemaker doubted the value of chemical analysis in their hands, but 
they admitted that lack of experience and certain technical difficulties 
were responsible for their failure. It is not the purpose of this paper 
to compare critically, the chemical and physical (dark adaptation) 
methods of determining vitamin A, or to enter into the discussion of their 
relative merits. The newer literature of this controversy has been 
recorded by Haig and Patek.^® These investigators could not correlate 
dark adaptation and blood levels of vitamin A within similar groups of 
patients but both methods I’efiected the general trend of vitamin A 
values. Apparently both methods record quantitative variations in two 
related but not necessarily identical aspects of vitamin A metabolism. 
How, then, may plasma vitamin A values be interpreted? 

At the present time in this laboratory, we believe that high blood 
levels of vitamin A are indicative of an adequate intake and, as a rule, 
adequate storage of vitamin A. On occasion faulty storage or poor 
utilization of the vitamin might result in excessively high plasma values 
on ordinary intakes. The plasma value obviously represents the amount 
of the vitamin in circulation, and when this value remains consistently 
below the critical level we believe the stores, as well as the blood, are 
depleted. The significance of intei-mediate plasma values is not clear; 
although they indicate a diminished amount of ritamin A in the circula- 
tion they probably do not always reflect the condition of the stores. 

Method 

The photoeolorimetrie method for determination of ritamin A was 
chosen for several reasons : In the first place, the experience of several 
thousand prerious determinations had made us thoroughly confident 
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in the technique. Secondly, individual figures could he relied upon, and 
finally, it was a method applicable to the outpatient, the patient in labor, 
in the delivery room, and the puerperal patient. The values for vitamin 
A and total carotene were determined from the blood plasma by the 
photoeolorimetrie methods described by one of us (MSK), in 1939,^“ 
and as applied to obstetric studies by us in 1943.^^ It is important to 
note that the chemical procedure has become so well standardized that 
colorimetric readings yielded by a given amount of vitamin A can be 
duplicated readily in different laboratories. It is equall}^ important to 
note that the interpretation of these findings in terms of units or weights 
of vitamin A, varies according to the form of calculation and expression 
chosen by the investigator. Thus, as ive pointed out before,^* it is pos- 
sible to compare data from different sourecs only when both the tech- 
nique of assay and the method of calculation are uniform. It is well 
to remember that comparisons must be made within the same sex since 
there is a sex difference in healthy individuals. The average value for 
plasma vitamin A in healthy nonpregnant Avomen as determined in this 
laboratory was 96 I.U. per 100 ml. (henceforth designated as I.U. per 
cent in this paper), and the range was from 65 to 165 I.U. per cent, 
mostly from 75 to 120 I.U. per cent. Others’^®’ using the same tech- 
nique and calculations have repoided average Amines of 95, 87 and 87 
I.U. per cent in groups of healthy AAmmen. We consider a value of 90 
I.U. per cent as the loAver limit of the “optimal” range for vromen. 

Studies from this laboratory and from others using comparable tech- 
nique indicate that carotene values for liealthy nonpregnant Avomen 
average near 200 micrograms per 100 ml. (gamma per cent),. 

Plan of Study 

In planning a study AAdiieh includes the entire period of pregnancy, 
one has the choice of observing many Avomen at different stages of preg- 
nancy, fcAver Avomen throughout pregnancy, or a combination of both 
methods. Repeated observations of a single individual are usually more 
illuminating than separate observations of seAmral individuals. This is 
especially true in a studj’' of this sort AA'here variations Avithin a group are 
apt to be greater than the Amriation within an individual. Therefore, 
our fundamental plan aaus to obsei-Am a small number of AAumen several 
times during the course of pregnancy. 

The study started in July, 1940, and continued through December, 
1942. Such a long period Avas necessarj^ for the determination of sea- 
sonal variations, as Avell as individual Amriations throughout pregnancy 
and the puei’perium. Over 400 determinations of plasma Autamin A and 
an equal number of determinations of plasma carotene Avere made on 
215 pregnant Avomen. The Avoraen came from various social and eco- 
nomic classes, some private patients, some charity patients and others 
were “part pay” patients. They represented AAdde levels of intelligence 
as Avell. It is important to note that Ave made no attempt to obtain 
random sampling of these classes; on the contra iw, Ave included, delib- 
erately, a large number of patients representative of each class. 

Tavo allied obstacles Avere met early but neither Avas serious. In the 
first place, it Avas difficult to register patients during early pregnancy. 
Conseql^e^tlJ^ it Avas necessary to include some Avomen aaJio Avere far- 
rier advanced in pregnancy at the time of their initial visit. Secondly, 
it Avas difficult to find AVomen early in pregnancy Avho Avere deficient 
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ill intelligence, finances and eonsiiniption of vitamin A. Oliviously, 
tlie woman who was interested in obtaining proper prenatal care early 
in pregnancy was likely to be equally interested in maintaining a 
proper diet. 

Thirty-two patients were observed during the first trimester of preg- 
nancy, 65 during the second, and 75 during the third. The latter num- 
ber was doubled at delivery bj'- the inclusion of another group of patients 
who were under obseiwation for the fetal-maternal relationship of 
vitamin A reported previously Approximately 75 per cent of the 
patients ivho began the study, regardless of the duration of pregnancy, 
were observed through the remainder of pregnancy and delivery. 

Plasma vitamin A was determined on fasting blood samples obtained 
in the morning. If the patient was receiving supplements of vitamin A, 
she was instructed to withhold them for at least 12 hours before report- 
ing for blood analysis. Occasionally these supplements were inad- 
vertently taken a short time before delivery; in this event the plasma 
vitamin A values were unreliable. 

Ideally in sucli a study tlie amount of vitamin A ingested should be 
measured, Init the difficulties of such measurements are great. Moreover, 
the ingestion of a given quantity of vitamin A does not necessarily in- 
sure its complete absorption and utilization. We had to be content with 
an estimate of vitamin A intake by careful questioning. On the basis of 
intake each patient was placed in one of four dietary classes: (1) 
Adequate diet, which supplied in excess of 6,000 I.U. of vitamin A each 
day and conformed to the standards suggested by the pamphlet “Pre- 
natal Care" published by the Department of Labor (2) Fair diet, 
which failed to meet the standards of the adequate diet, but was not 
significantly below the average intake of nonpregnant adults, between 
3,000 and 6,000 I.U. of vitamin A daily; (3) Poor diet, Avhich included 
all substandard diets beloiv the fair diet; (4) Optimal diet, Avhich alone 
was adequate or nearly so, but in addition to the good diet the patient 
received 10,000 I.U. or more of vitamin A daily in the form of fish liver 
oil. 

Results 


No attempt Avas made to determine an average plasma vitamin A 
value for pregnant Avomen, such a figure AAnuld be artificial and mean- 
ingless. The significance of this statement Avill become apparent as re- 
sults are described. 

Diet . — There Avas correlation betAveen the vitamin A intake and the 
plasma vitamin A level. For reasons to be mentioned later in this paper, 
such comparisons haAm greater significance Aidien limited to a definite 
time during pregnancy. Therefore, only the results obtained at a com- 
mon time can be compared. Table I presents the I’esults obtained in 
157 AAmmen at the time of delNery. Statistical analysis* of the.se data 
indicates that there is a significant difference betA\nen the plasma vitamin 
A IcAmls of any tAvo of the dietary groups with one exception — difference 
could not be determined betAA'een the “fair" and “adequate" diets 
groups, a distinction naturally difficult to establish. On the other hand, 
the difference betAveen the extremes of diet are great. For example, not 
a single Avoman Avith a diet listed as “poor" had a plasma vitamin A 
value in the range aa’c consider fully normal for nonpregnant Ainmen, 


•All data have had statistical treatment Significance has ^leen deterniined hy 
customary formulas for ‘'k" "t” or "chi square" according to type of data at nano. 
Space does not permit inclusion of most of these data. 
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yet over one-thii’d of the women ivitli the best diet were in this range 
at the time of delivery. If the four dietary groups listed in Table I 
are simplified and combined to form two larger groups called “inade- 
quate” and “adequate,” we find a significant correlation between the 
intake of vitamin A and its concentration in the plasma. 


Tabi.e I. Showing the Eeg.^tionship Between Dietary Levels op Intaice and 
PLAS iiA Vitamin A Values at Delivery 
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The plasma carotene levels varied directly as tlic intake of carotene, 
but there were no significant changes in values within a dietaiy group 
during the course of pregnancy (Table II). It is notewortliy tliat the 


Table II. Mean Plasma Carotene Values in Relation to Dietary Intake at 
Various Times During Pregnancy 



1st 

TRIMES- 

TER 

2NI) 

TRIMIS- 

TER 

3rd 

TRIMES- 

TER 

DELIVERY 

EARLY 

PUER- 

PERIUM 

1-2 WEEK 
PUER- 
PERIUM 

TOTAL 

DIET 

a 

US 

n 

5^ 

D 

CH 

z 

w 

'A 63 
-3 W 
o ! 

. U3 
■ « 

D 

< § 

< H 
O Cj 

a 

US 

n 

s 

, ^ 

o 

CS 

US 

n 

P 

1 ^ 

■ ^ K 
^ O 

Ci 

^ US 
O i 

NUMBER 

-3 3 

^ o 

ti 

C5 c- 

a 

US 

as 

•<, 

P 

X 

X u 

^ o 

O 2^ 

a 

US 

ca 

Pi 

p 

X 

Eh 

S 

X w 
C: c. 

Poor 

14 

107 

4 

■pa 

mm 

80 

18 

111 





■njl 

100 

Fair 

18 

174 

27 



ISO 

59 

175 

15. 

179 

H 



181 

Adequate 

12 

24S 

35 

253 


202 

09 

249 

20 

254 

1^1 

228 

BtiW 

254 

Excessive 





H 


8 

407 
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222 
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plasma value of pregnant women with an adequate diet (254 gamma 
per _cent)_ averaged approximately 20 per cent higher than the value 
obtained in this laboratory for healthj’ nonpregnant women (203 gamma 
per cent). 

We were unable to show relationship between the plasma carotene and 
plasma vitamin A values — a finding in common with results of other 
groups studied.^- Aiia^ carotene value, however liigli or low, miglit be 
paired with any \dtamin A value. 

Season . — Seasonal variations in plasma vitamin A values could not 
be demonstrated. In this connection it was necessary to exclude all 
patients receiving supplements of vitamin A as these could easily mask 
seasonal variations. It was also necessary to consider the stage of pi-eg- 
nancy. For example, plasma vitamin A averaged 64.9 I.U. per cent for 
50 women who were delivered during the “winter months” (December 
through klay) as compared to 68.S I.U. per cent for 53 women delivered 
during the “summer months” (June through November). Tin's differ- 
ence is without statistical significance. 
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On the other hand, the carotene level of the plasma, which in contrast 
to plasma vitamin A does not vary Avith the progress of pregnancy and is 
knoAvn to reflect short-time changes in intal?:e, showed a distinct and 
signiflcant seasonal variation (Table III). The aA^erage of the carotene 


Table III. Seasonal A^^ariations in Mean Plasma Carotene 


season 

NUMBER 

MEAN 

VALUE 

gamma 

% 

STAND- 

ARD 

DEVIA- 

TION 

STANDARD 

ERROR 

COEFFICI- 
ENT OF 

AARIA- 

TION 

S.E. OP 

DIFF. 

RATIO R 
OR (K) 

AVinter 

Summer 

177 

172 


±74 

±87.5 

±5.5 

±6.7 

4.1 

3.8 

±8.67 

5.9 


values during the “summer months” Avas 22 per cent higher than the 
“Avinter months.” In this latitude the high plasma levels correspond 
roughly AAUth the season in Avhieh vegetables are abundant. 

Pregnancy , Labor and Puerperium. — The change in plasma vitamin A 
during the course of pregnancy, labor and the puerperium is striking and 
signiflcant. Table IV summarizes the results and each section of that 
table Avarrants individual attention. 

Plasma levels of vitamin A decrease during the course of pregnancy. 
While individual findings maj'- deviate occasionally from the general 
trend this statement is definitely true of pregnant Avomen as a group. 
The decrease in values did not appear to be progressive throughout preg- 
nancy nor did it ahvays appear at the same stage of pregnancy; instead 
the time of appearance depended, at least partially, on the intake of 
vitamin A. In other Avords, diminished values usually appeared early in 
pregnancy xvhcn the diet ivas poor and late in pregnancy ivhen the diet 
ivas good. During the first trimester of pregnancy (Table IV), 11 of 43 
Avomen Avith a Ioav average (66 I.U. per cent) value had a loAv dietary 
intake of the vitamin; hyperemesis gravidarum accounted for the de- 
creased dietary intake. In the other 32 Avomen the plasma Autamin A 


Table IV. Mean Plasma A^itamin A in Relation to Stage of Pregnancy and 

Diet 
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Adjoining figures separated by a heavy line, whether in rows or columns, are sig- 
nificantly different according to statistical methods. 


aA'eraged 90 I.U. per cent. This A'alue represents the blood levels as the 
patients reported for their first prenatal A’isit and it is similar to A^alues 
obtained in healthy nonpregnant females. After the initial blood sample 
Avas taken, each patient Avas giATn the customary prenatal advice and 
Avas urged to folloAV the dietaiy recommendations of the pamphlet 
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“Prenatal Care.”^« In addition, some patients were instructed to take 
supplements of 5,000 to 10,000 and 20,000 I.U. of vitamin A respec- 
tively, in the form of fish liver oil concentrates. 

During the second trimester, these patients were again observed for 
plasma vitamin A levels, and each Avas reclassified according to hei 
dietary intake during the past three months. A few new patients Avere 
added. At this stage of pregnancy only those patients Avho had received 
an “adequate” or an “optimal” diet maintained a mean plasma vitamin 
value above the level of 90 I.U. per cent. Those Avomen Avith fair 
diets, Avho had failed to meet the qualifications necessary for an “ade- 
quate” diet, had an aA’^erage plasma Amine slightlj^ but significantly 
beloAV the optimal level. Plasma values of AAmmen having “poor” diets 
remained vei\y Ioav. 

Three months later, during the third trimester, Avomen Avith poor 
diets had plasma Amlues Avithin the deficiency range ; i.e., beloAV 60 I.U. 
per cent. There Avas a significant decline in the plasma Amines of AA'omen 
Avho received “fair” or “adequate” diets and neither group had main- 
tained optimal blood levels. Only the group of mothers avIio receiAmd 
an “optimal” (supplemented) diet had plasma Amines AA'hieh aAmraged 
high. By the time of delivery the plasma Amines of the Avomen receiving 
an “optimal” diet had dropped too; hoAA'ever, the average Amlue (85 
I.U. per cent) did not fall significantly beloAv the level of 90 I.U. per 
cent. The averages of blood values AAuthin the other dietary groups re- 
mained essentially unchanged from the levels of the third trimester. 

If values for the end of pregnancy, Avhich are based on determinations 
made at the time of delivery, are valid, it is necessary to eliminate labor 
as a cause of sudden, temporary change. TAventy-one Avomen Avere 
examined just before or at the onset of labor and again at the time of 
delivery. Their plasma levels averaged 79 and 72 I.U. per cent respec- 
tively; although there Avas a slight decline in average values, a com- 
parison of these means shoAved no difference statistically. 

Striking changes of plasma Autamin A took place during the earlj" 
puerperium. In 39 of the patients observed at delivery, the plasma 
vitamin A determination Avas I'cpeated Avithin 48 hours; usually the 
test Avas repeated about 24 hours after delivery. The shoi-test period 
Avas 6 hours and the longest Avas 48 hours. Little or no Autamin A Avas 
ingested during this interval; supplements Avere Avithheld, only limited 
amounts Avere eaten and all patients had fasted for at least 14 hours 
before the second lilood sample AAms AA-ithdraAvn. Yet in cveinj instance 
the plasma Autamin A had increased during this short period of time. 
Table V illustrates the mean increase observed in plasma A’itamin A. It 
also presents the results of simultaneous determination of carotene 
AAdiich, in a measure, served as a control. The individual increases of 
AUtamin A varied from 5 to 66 I.U. per cent Avliile the average increase 


TaBI.E y. litArEDIATE PuEurEUAL ClIAXGES IN Pl.ASMA A^ITAMIN A AND CaHOTENE 
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for the group Avas 31.6 I.U. per cent, an increase of roughly 33 per cent. 
The plasma carotene during the same interval of time showed a slight 
but insignificant decrease. Vitamin C was also determined on most of 
these Avomen (data unpublished) and it, like carotene, had a tendency to 
decrease shortly after delwery. 

The later puerperium is not characterized by notable changes in 
plasma vitamin A levels. Table IV shoAvs the results observed during 
the second Aveek and Table VI lists individual results of 5 Avomen through 
the sixth Aveek post partum. All of these patients lactated; they Avere 
chosen for study because of lactation, and all but one remained in the 
optimum range throughout the studj’- AAuth little tendency toAvard de- 
crease. 


VITAMIN A IN PREGNANCY AND PUERPERIUM 



Fig. 1. 


The many patients and many assays of Autamin A preclude recording 
of all indiAudual Amines; neAmrtheless. Ave belicAm a graphic record of 
some individuals throughout pregnancy Avill illustrate more clearly the 
changes just described. Pig. 1 illustrates the results of 21 representathm 
patients observed throughout pregnancy. 

To test the effect of supplements of Autamin A on the plasma Amines, 
a group of patients Avere given 5,000, 10,000 and 20,000 I.U. of the 
A'itamin daily in addition to their usual diet. Table VII shoAvs the in- 
diA'idual Amriations throughout pregnancy. Ingestion of 10,000^ I.U. 
daih' kept the plasma Amines at a more desirable leAml than did 5,000 
I.U.'; hoAvever, use of 20,000 I.U. had little or no advantage over the use 
of 10,000 I.U. 
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Table VI. Individual Plasma Vitamin A Value During Lactation 


patient 

DIET 

10th pp day 

20th pp day 

SOth pp day 

40th pp day 

1 

Fair 

110 I.U. % 

94 I.U. % 

107 I.U. % 

123 I.U. % 

2 

Adequate 

93 

80 

77 

70 

3 ' 

Adequate 

118 

120 

125 

125 

4 

Adequate 

144 

141 
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5 

Optimum 

131 i 

199 

169 

156 


Table VII. Showing the Influence of Supflesients op Vitamin A on the 
Individual Plasma Values (I.TJ. %) 
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3Iiscellaneous SUuUes. — The pla.sma vitamin A values ivere studied 
in relation to some complications of pregnancjL Laclc of space prevents 
a complete presentation of the statistical data liut ivc shall submit a 
summary of the significant results : 

(a) ffyperonesis Gravidarum. — Plasma vitamin A averaged 66 I.U. 
per cent in a group of eleven jiatients ivith vomiting of pregnancy. In- 
dividual values -were 33, 44 and 49 I.U. per cent in patients with severe 
vomiting while values of 108, 92, 71 and 71 I.U. per cent were recorded 
in those with milder degrees of emesis. Tlie mean value of 66 I.U. 
per cent ivas significantly loiver than the mean value of 90 I.U. per cent 
found for Jiealthy ivomen during the first trimester of pregnancy. 

(b) Toxemia. — Five late toxemias of pregnanei" were observed : one 
was eclampsia, three pre-eclampsia, and one the hypertensive type. The 
average plasma vitamin values for the toxemic patients ivas 72 I.U. per 
cent. Neither the average nor tlie individual valu&s were unlike those 
obtained from healthy women with similar diets during late pregnancy. 

(c) Cesarean Section. — To rule out the factor of labor as a cause of 
the early puerperal rise in plasma vitamin A, ive observed five women 
who had never been in labor but ivcre delivered liy elective cesarean 
section. Within 24 hours all five had the customary puerperal increase 
in vitamin A. 

(d) Anesthesia. — i\Iost of the women who were studied at delivery and 
post partum, had received inhalation analgesia and anesthesia. It was 
necessary to eliminate anesthesia as a factor in the production of the 
puerperal mobilization of vitamin A. Three patients were delii-ered 
witliout the use of analgesia or anesthesia; all exhibited the character- 
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istic puerperal rise; wliich amounted to 31, 41 and 53 I.U. per cent 
respectively. 

(e) Prenntal Care. — Of 159 women observed at delivery, 33 had re- 
ceived neither prenatal care nor supplements of vitamin A and their 
plasma vitamin A averaged 56 I.U. per cent; 78 had received prenatal 
care but no supplements and their average value was 71 I.U. per cent. 
The remaining 48 received prenatal care and supplements and showed 
an average plasma value of 87 I.U. per cent. The differences between 
these mean values are statistically significant- and they confirm an 
opinion expressed earlier in this paper; i.e. women who were dis- 
interested in obtaining prenatal care and have little knowledge of or 
interest in a proper diet. Table VIII shows the distribution of rallies 
observed. 

Table VIII. Miscellaneous Conditions op Pregnancy in Relation to Vitajiin 

A Values 



values below 90 
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values above 90 
I-U. % 

TOTAL 
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28 
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32 
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32 

Prenatal care without supple- 






meats 

44 

88.0 

6 

11.5 

52 

Prenatal care with supple- 






. ments 

45 

64.4 

24 

35.5 

69 


(f) Complications of Pregnancy and Labor. — ^All complications of 
pregnancy were grouped and compared ivith the uncomplicated preg- 
nancies. Such grouping is open to criticism, nevertheless the wide 
variety of complications in so few patients made this necessary. Com- 
plications of pregnancy were less frequent ivhen the plasma vitamin A 
level was high. (Table Villa.) 

(g) Morbidity. — Puerperal morbidity was calculated according to the 
British Standard. Table Vlllb lists the frequency of morbidity in rela- 
tion to plasma vitamin A levels. Statistical significance was obtained 
when the group with values above 90 I.U. per cent were compared with 
the group below that figure. 

(h) Duration of Labor. — The duration of labor was in no way asso- 
ciated with the plasma vitamin A values. 

Discussion 

The preceding results have given evidence of the value of plasma 
vitamin A determinations as an aid to the clinical study of vitamin A 
nutrition during pregnancy. In the hands of a competent chemist, the 
photocolorunetric method of determining the blood values is simple and 
accurate and our results during pregnancy, as well as those of other 
workers studying nonpregnant individuals,’-’ indicate the utility of 
the procedure. It is true that the storage and the efficiency with wliieh 
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the vitamin is used cannot necessarily be estimated by this test; neither 
can any other single criterion decide these complex problems. 

Although we did not attempt to determine the frequency of vitamin 
A deficiencj’" during pregnancy, Ave were impressed Avith the infrequency 
of such states among our patients. In fact, this study Avas prolonged 
because of our desire to include a representative number of patients A\dth 
a poor vitamin A intake. Taa’o factors Avhich exei'ted considerable in- 
fluence in the maintenance of dietary adequacy Avere economics and 
education. The first, adequate finances, permitted the purchase of 
proper foodstuffs and in most cases supplements of the vitamin AAdien 
necessary. Education — and aa’c do not mean formal education — ^made 
the expectant mothers understand the importance of prenatal care. If 
the patient reported regularly for prenatal care she Avas usually able to 
understand the importance of diet and Avas interested in obtaining the 
proper foods. 

Throughout this study Ave Avei’e able to establisli a satisfactory correla- 
tion betAveen the intake of vitamin A and the plasma Amines for groups 
of patients. This Avas usually true for individual patients; though 
occasional unexplained individual deviations Avere encountered. As a 
rule, a Ioav intake of vitamin A for a fcAv Aveeks Avas folloAved by Ioav 
plasma values. For example, not one of tAventy-five patients at deliAmry 
Avho had a history of poor vitamin A intake had a blood value Avhich 
reached 90 I.U. per cent, the beginning of the “optimal” range. Neither 
Avas an adequate nor a high intake of vitamin A ahvays accompanied 
by a high plasma value. On the other hand, if the plasma value Avas high 
the patient usually gave a history of an adequate intake of vitamin A. 
Factors other than intake alone help to determine the amounts of the 
vitamin circulating in the blood at a given time. 

As Ave have said, group Amines Avere reliable but individual A’alues 
during pregnancy Avere occasionally misleading. Thus, of 56 patients 
at delivery AAUth a history of optimal intake of vitamin A, 5 liad plasma 
values in the deficiency zone. It is incredible that a Autamin A deficiency 
could exist Avhen the daily intake of that substance Avas knoAA'n to be 
at least 12,000 to 15,000 I.U. 

The need for vitamin A apparently increased as the pregnancy pro- 
gressed. During the first trimester, a diet Avhich aa’Os adequate for non- 
pregnant AA'omen Avas also adequate for pregnant women, except of coui-se 
Avhen such complications as hyperemesis graAddarum intervened. Du- 
ring the second trimester, only the best diet met the needs, and during . 
the third trimester there Avas need for supplements of vitamin A in ad- 
dition to amounts supplied by the diet. From our studies Ave concluded 
that optimal plasma A'itamin A Ica'cIs could be maintaiiicd during the 
last trimester of pregnancy by the addition of 10.000 I.U. of the vita7nin 
each day. Larger supplements, 20,000 I.U. daily Avere no more cf- 
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fective. If the supplements provided only 5,000 I.U. of the vitamin 
daily the plasma values were likely to fall into the subnormal range.' 

The hydremia which accompanies pregnancy might he considered as 
a possible cause of the progressive decline in vitamin A blood values ; 
but recall that there Avas no decline in carotene Amines of the same 
patients during the same period of time. The cause of these Ioav indi- 
Audual Amines at the time of delivery is not immediately apparent, but 
Ave shall see in a later paragraph that a storage may be partly respon- 
sible for some of these results. 

The relationships betAveen carotene and vitamin A of the plasma re- 
main obscure. The ingestion of lai’ge amounts of carotene, AAdiether by 
diet or supplements, elevated the plasma carotene Avithout affecting the 
plasma vitamin A. Numerous factors are loiown to influence the effi- 
ciency of the human body in converting carotene into Adtamin A, but as 
far as Ave have been able to determine this problem has not been studied 
in connection Avith pregnancy. For that matter it is poorlj^ understood 
in metabolism of the nonpregnant individual. 

The immediate mobilization of vitamin A into the blood stream post 
partum which Ave observed was remarkable and provoked much interest 
and speculation about the mechanism and the signifleance of the phe- 
nomenon. We found but a single common factor to every patient; the 
emptying of the uterus. At first Ave thought that the actmty of labor 
might cause this change; but the usual increase in plasma values fol- 
loAved very short and easy labors and also foUoAA’-ed deliver}’- by cesarean 
section of Avomen Avho had never been in labor. Neither Avas anesthesia 
a factor, as women who were delivered AAdthout anesthesia or analgesia 
exhibited the characteristic immediate puerpei’al increase of plasma 
values. These results may be compared A\ith those reported by Clausen 
et al.^® Avho stated that anesthesia, trauma and bleeding did not pro- 
duce significant mobilization of vitamin, particularly as compared with 
alcohol. The rapidity of the change in plasma concentration of Adtamin 
A, Avhieh we observed, eliminates puerperal diuresis as a possible cause. 
Corroborative evidence Avas added by the failure of carotene and vitamin 
C values to change in a parallel direction. We did not attempt to de- 
termine the minimal time necessary for mobilization of Adtamin A into 
the blood stream, but it Avas noted as early as six hours post partum and 
Avas usually complete within 24 hours. One understandable exception 
to this mobilization Avas noted : In another study, large doses of vitamin 
.A, 60,000 to 330,000 I.U., Avere given to the mother a short time before 
deliA’^erj' in an effort to produce A'-eiy high plasma IcA'els. This suc- 
ceeded but these Avomen did not haA’e a higher plasma level in the early 
puerperium, in fact puerperal A^alues decreased unless the supplements 
were continued. In such instances perliaps an excess amount of the 
Adtamin AA’as already circulating in the blood stream and more could 
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not be mobilized from the body stores, or perhaps the artificially in- 
duced excess masked any physiologic change. 

Puerperal mobilization of vitamin A is probably but one link in the 
chain of events involving the metabolism of vitamin A during preg- 
nancy, and this mobilization also illustrates another adaptive measure of 
the body to meet a crucial situation. During pregnane}’’ there must be 
storage of vitamin A in the tissues, possibly at a rate greater than usual. 
This storage is one factor which results in decreasing plasma values in 
the presence of a high intake of the vitamin. In this regard is it pos- 
sible that the women with, normal or high plasma values at the time of 
deliveiy have complete loading of tissue stores? The increased need for 
vitamin A during pregnancy is, of course, another cause of the decline 
in plasma values. At the time of delivery some mechanism, as yet un- 
known but associated with the removal of the uterine contents, releases 
the vitamin from the stores and mobilizes it into the blood stream where 
it is available for lactation. This idea is further substantiated by the 
ease with Avhich the elevated values were sustained during the puer- 
perium, even in some patients who had low values -during pregnancy. 

It is both difficult and hazardous to attempt the correlation of preg- 
nancy with the deficiency of a single or even several vitamins. Indi- 
vidual deficiencies are rare ; multiple deficiencies the rule. Furthermore, 
it is difficult to avoid the familiar fallacy of post hoc ergo propter hoc 
in relating vitamin deficiencies to complications of pregnancy. We found 
no correlation between the toxemias of pregnancy and plasma vitamin 
A, even though low values might be anticipated because of the liver 
damage common in some toxemias. Plasma vitamin A levels could not 
lie correlated with the duration of labor. While it is true that the in- 
cidence of puerperal morbidity was less if the plasma values were above 
90 I.U. per cent at the time of deliver}’-, nevertheless, one should not try 
to draw definite conclusions from this observation. The importance 
of prenatal care in the maintenance of proper nutrition must not be 
overlooked, and low plasma vitamin A values are common in women 
who have had inadequate attention during pregnanc}’. 

The principles of sound obstetric practice require that all women re- 
ceive an adequate diet throughout pregnancy, and by adequate we refer 
to all food substances as well as those rich in vitamin A. Shortages of 
daily products and fish liver oils during this Avar make discriminate use 
of these substances necessary according to the needs of the individual. 
From these studies A\’e have devised the folloAving plan for meeting 
vitamin A requirements during pregnancy and the puerperium: The 
diet described as adequate by the pamphlet “Prenatal Care” published 
by the Children’s Bureau’® Avill supply adequate amounts of vitamin A 
during the first trimester and probably the second trimester as Avell. 
IIoAvevcr, for the sake of safety, supplements of .0,000 I.U. of vitamin 
A daily may be added during the second trimester. During the third 
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fective. If the supplements provided only 5,000 I.U. of the vitamin 
dail}’" the plasma values were likely to fall into the subnormal range.- 

The hydremia which accompanies pregnancy might be considered as 
a possible cause of the progressive decline in vitamin A blood values ; 
but recall that there was no decline in carotene values of the same 
patients during the same pei'iod of time. The cause of these low indi- 
vidual values at the time of delivery is not immediately apparent, but 
we shall see in a later paragraph that a storage may be partly respon- 
sible for some of these results. 

The relationships between carotene and vitamin A of the plasma re- 
main obscure. The ingestion of large amounts of carotene, whether by 
diet or supplements, elevated the plasma carotene without affecting the 
plasma vitamin A. Numerous factors are Imown to influence the effi- 
ciency of the human body in converting carotene into vitamin A, but as 
far as we have been able to determine this problem has not been studied 
in connection with pregnancj^. Por that matter it is poorl 3 ^ understood 
in metabolism of the nonpregnant indi\ndual. 

The immediate mobilization of vitamin A into the blood stream post 
partum which we observed was remarkable and provoked much interest 
and speculation about the mechanism and the significance of the phe- 
nomenon. We foiind but a single common factor to every patient; the 
emptjdng of the uterus. At first we thought that the activity of labor 
might cause this change; but the usual increase in plasma values fol- 
lowed veiy short and easy labors and also followed delivery by eesai’ean 
section of women who had never been in labor. Neither was anesthesia 
a factor, as women who were delivered without anesthesia or analgesia 
exhibited the characteristic immediate puex’peral increase of plasma 
values. These results maj^ be compared vdth those reported by Clausen 
et al.^® who stated that anesthesia, trauma and bleeding did not pro- 
duce significant mobilization of vitamin, particularlj' as compared with 
alcohol. The rapidity of the change in plasma concentration of vitamin 
A, which we observed, eliminates puerperal diuresis as a possible cause. 
Corroborative evidence was added by the failure of carotene and vitamin 
C values to change in a pai'allel direction. We did not attempt to de- 
termine the minimal time necessary for mobilization of vitamin A into 
the blood stream, but it was noted as eaity as six houis post partum and 
was usuallj^ complete within 24 hours. One understandable exception 
to this mobilization was noted : In another studj’’, large doses of vitamin 
A, 60,000 to 330,000 I.U., were given to the mother a short time before 
deliveiy in an effort to produce veiy high plasma levels. This suc- 
ceeded but these women did not have a higher plasma level in the early 
puei-perium, in fact puerperal values decreased unless the supplements 
were continued. In such instances perhaps an excess amount of the 
vitamin was already circulating in the blood stream and more could 
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not be mobilized from the bodj’’ stores, or perhaps the artificially in- 
duced excess masked any phj'siologic change. 

Puerperal mobilization of vitamin A is probably but one link in the 
chain of events involving the metabolism of vitamin A during preg- 
nancy, and this mobilization also illustrates another adaptive measure of 
the body to meet a crucial situation. During pregnancy there must be 
storage of mtamin A in the tissues, possibly at a rate greater than usual. 
This storage is one factor which results in decreasing plasma values in 
the presence of a high intake of the vitamin. In this regard is it pos- 
sible that the women with normal or high plasma values at the time of 
deliveiy have complete loading of tissue stores ? The increased need for 
\dtamin A during pregnancy is, of course, another cause of the decline 
in plasma values. At the time of delivery some mechanism, as yet un- 
known but associated with the removal of the uterine contents, releases 
the vitamin from the stores and mobilizes it into the blood stream where 
it is available for lactation. This idea is further substantiated by the 
ease ivith which the elevated values were sustained during the puer- 
perium, even in some patients who had low values-dnring pregnancy. 

It is both difficult and hazardous to attempt the correlation of preg- 
nancy with the deficiency of a single or even several vitamins. Indi- 
vidual deficiencies are rare ; multiple deficiencies the rule. Furthermore, 
it is difficult to avoid the familiar fallacy of post hoc ergo propter hoc 
in relating vitamin deficiencies to complications of pregnancy. We found 
no correlation between the toxemias of pregnancy and plasma vitamin 
A, even though low values might be anticipated because of the liver 
damage common in some toxemias. Plasma, vitamin A levels could not 
be correlated with the duration of labor. While it is true that the in- 
cidence of puerperal morbidity was less if the plasma values were above 
90 I.U. per cent at the time of delivery, nevertheless, one should not try 
to draw definite conclusions from this observation. The importance 
of prenatal care in the maintenance of proper nutrition must not be 
overlooked, and low plasma vitamin A values are common in women 
who have had inadequate attention during piugnaney. 

The principles of sound obstetric practice require that all women re- 
ceive an adequate diet throughout pregnancy, and by adequate we refer 
to all food substances as well as those rich in vitamin A. Shortages of 
daily products and fish liver oils during this war make discriminate use 
of these substances necessary according to the needs of the individual. 
Prom these studies we have devised the following plan for meeting 
vitamin A requirements during pregnancy and the puerperium: The 
diet described as adequate by the pamphlet “Prenatal Care” published 
by the Children’s Bureau'® will supply adequate amounts of vitamin A 
during the first trimester and probably the second trimester as well. 
However, for the sake of safety, supplements of 5,000 I.U. of vitamin 
A daily may be added during the second trimester. During the third 
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trimester the supplements should be increased to 10,000 I.U. daily, but 
tliere is no evidence that amounts greater than this are necessary under 
usual conditions. 

If the provitamin can be efficiently converted into the vitamin, it 
should be possible to maintain satisfactoiy vitamin A nutrition during 
pregnancy by the ingestion of sufficient carotene alone. However, since 
evidence is accumulating which suggests that conversion as well as ab- 
soi’ption are not uniforml}’- efficient, we favor a diet which supplies gen- 
erous amounts of idtamin A itself rather than one which depends prin- 
cipally on conversion from carotene. Under ordinary living conditions, 
a diet rich in vitamin A can be obtained by the proper selection and 
consumption of dairy products, liver, eggs, etc. During war-time con- 
ditions, it is necessary and important that the pregnant women receive 
these foodstuffs. If the proper diet cannot be maintained then the need 
for vitamin A, at least, can be met bj’’ increased supplements of fish liver 
oil. 

Most estimates of the need for vitamin A during the puerperium, par- 
ticularly during lactation, are very high, higher than at any other time 
during pregnancy. Eesults of this study and of other unpublished data 
indicate that this idea ma}”- be wrong. It is true that small to moderate 
amounts of vitamin A may be “lost” through secretion of milk, but only 
those clinicians who practice obstetrics and pediatrics realize fully how 
few women are able to supply the newborn infant with enough milk 
for more than a few days or weeks. Our studies of pregnancy and lac- 
tation indicate that the woman does not require as much vitamin A 
during the puerperium as during pregnancy, and unless there is un- 
usually abundant production of milk an “adequate” diet post partum 
Yull supply the needs. If lactation is plentiful the addition of 5,000 
units of vitamin A to the diet may be of value. It is well to remember 
that the general nutritional and caloi’ic requirements are greater during 
lactation, and the woman should receive plenty of the necessary food- 
stuffs for the maintenance of good general nutritional standards during 
the puerperium. 

Summary and Conclusions 

1. Plasma vitamin A values during pregnancy reflect in general the 
dietary intake of the vitamin. 

2. As the pregnancy progresses the vitamin A values decrease, but the 
appearance of the decrease is delayed according to the adequacy of the 
diet. Storage of the ^•itamin plus increased demands of pregnancy prob- 
ably account for the observed decrease in blood values. 

3. Jlobilization of the vitamin into the blood stream occurs within 24 
hours post partum. Following the immediate puerperal mobilization 
of vitamin A, the values are usually well maintained during the re- 
mainder of the puerperium. 
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4. There was no correlation between plasma vitamin A and carotene 
values. The relationship between these two substances in the blood 
stream remains obscure. 

5. Complications of pregnancj’’ and labor, and puerperal morbidity 
were less frequent when the plasma levels remained above 90 I.U. per 
cent; however, it is hazardous to attribute the responsibility of cause to 
a vitamin deficiency when many other factors are involved also. 

6. Plasma vitamin A values were generally low in women who had not 
received prenatal care. 

The ingestion of an adequate diet according to accepted standards 
provides enough vitamin A to maintain normal blood values during the 
first trimester. During the second trimester 5,000 I.U. of vitamin A 
daily are necessarj’' in addition to an adequate diet. This amount 
should be increased to 10,000 I.U. during the last trimester. Needs 
during the puerperium can usually be supplied by a good diet alone un- 
less lactation is unusually abundant and prolonged. 
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COMPARATIVE BLOOD SUGAR STUDIES IN THE PARTURIENT 
WOMAN AND THE NEWBORN INFANT 

Bernard J. Hanley, M.D., and Paula Horn, M.D., Los Angeles, Calif. 
With the Technical Assistance op Amy Parmer, B.S. 

(From the Department of Obstetrics and Gynecology, and the Department of 
Biochemistry, University of Southern California Medical School) 

D uring the past quarter century, several articles have appeared in 
medical literature dealing with blood sugar in the parturient 
woman and the newborn infant. 

In 1917, Morriss,’^ using the Lewis and Benedict method, established 
that normal blood sugar values prevailing in pregnancy and the puer- 
perium were 90 to 110 mg. per cent and that the mean maternal blood 
sugar at the moment of birth was 132 mg. per cent, approximately 
one-third greater than that obtained during pregnancy and the puer- 
perium. It was further concluded by him that there was a definite 
rise in blood sugar in direct proportion to the duration of labor; in 
labors of less than seven hours the blood sugar was 123 mg. per cent 
and in longer labors the mean value was 136 mg. per cent, the determin- 
ing factor appeared to be the length of the second stage. 

He also found that in women delivered under chloroform anesthesia 
the blood sugar was 137 mg. per cent. In newborn blood obtained 
from the placenta .and from the severed cord, with duplicate analyses 
from the umbilical vein (arterial blood), the mean value was 115 mg. 
per cent. With the mother under anesthesia, the average was 125 mg. 
phr cent and without anesthesia it was 110 mg. per cent. 

Rawlej’’,* in 1923, using a modified Benedict method, confirmed the 
work of Morriss regarding matenial blood sugar but found that in 
thirty-two cord specimens the average blood sugar was 90 mg. per cent. 
He felt that anesthesia was a contributing but not a determining factor 
in the rise of blood sugar and that asphyxia produces a more marked 
rise than anesthesia with ether. 

Revesz and Turolt,^ in 1926, using the Burg modiproters method, 
found the blood sugar in twelve women at the end of the second stage of 
labor to be 140 mg. per cent; in the umbilical vein it was 115 mg. 
per cent and in the umbilical artery 94 mg. per cent. They concluded 
that the blood sugar is increased during labor and that if the blood 
sugar in the mother is high it will usually be high in the fetus. The 
fetus, however, develops its ovm capacity for sugar and is independent 
of the mother. 

Holman and Slathieu,^ in 1933, using the Osgood modification of 
the Schaeffer mieromethod, found the average blood sugar in one hun- 
dred women at the end of the second stage of labor to be 102 mg. per 
cent and the sugar in the cord blood to be 90 mg. per cent. 

Ketterham and Austin,® in 193S, using the Jeghers-lMyers modifica- 
tion of the Polin-IMalurius mieromethod, found in 50 women an 
average blood sugar of 124 mg. per cent at the end of the second stage 
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of labor and in the cord of 47 newborn an average of 103 mg. per 
cent. They concluded that labor and anesthesia alone or combined 
caused a rise in blood sugar at delivery and that the blood sugar is 
higher at delivery than during the first stage by a mean difference of 
28 mg. per 100 c.e. 

From the foregoing it appears that we may conclude that these 
investigators have shovui that long labors produce a greater rise in 
maternal blood sugar than labors of relatively short duration; that 
blood sugar in the mother is affected by the use of drugs for analgesia 
and anesthesia. With the exception of the work of Kevesz and Turolt, 
who studied both arterial and venous blood in the cord, it appears to 
us that the true picture of the blood in the newborn has not been given ; 
that generally speaking when we use cord blood we get arterial blood 
only from the umbilical vein because the umbilical arteries so contract 
that it is impossible to get venous blood. 


Methods and Materials Used in This Study 


The patients used in this series were taken from the obstetrical 
service of the Los Angeles County Hospital. They were not consecutive 
cases but were chosen so that the professional staff could secure all 
blood specimens before 11:00 p.m. An attempt was made to secure 
reasonably normal cases. The maternal blood was obtained from the 
median basilic vein at the moment of delivery. Petal blood was ob- 
tained by doubly clamping 12 inches of cord, cutting and handing it 
to an assistant, who secured specimens of both arterial and venous 
blood in separate syringes, as shown in Fig. 1. 

Subsequent specimens from the newborn were obtained by fontanel 
puncture for the macromethod and from the heel or finger for the 
micromethod. Practically all specimens were obtained by the same 
trained technician so as to eliminate, as far as possible, errors in 
technique. As soon as secured, all blood specimens were placed in 
labeled test tubes which had previously been treated with a preserva- 
tive* and were subsequently sent to the laboratory for the blood sugar 
determination. 

The patients were divided into three groups. In the first group 
the macromethod was used, the technique being that of Folin and Wu. 
The Klett-Summerson photoelectric colorimeter was employed, using 
the blue filter No. 42. The calibration curve was based on the Bureau 
of Standards analyzed glucose. Maternal and cord blood were taken 
simultaneously, at the time of delivery, and fontanel blood from the 
infant six hours after delivery, the baby receiving no nourishment in 
the interim. 

In th e second group the micromethod was used, the technique being 


•pRESEKVATn'E. — Ewinp, Mary E. (Laboratory of the Metropolitan X.ife Insurance 
Co.) A Method of Collecting: and Preserving Small Blood Samples for Glucose Deter- 
minations. J. Lab. & Clin. Med. 18: 521, 1933. Sodium fluoride and mercuric chloride 
m proportions of 1 to 0 . 1 % respectively as suggested by Lax, H., and Szlrmai, I.: 
MUnchen. med. Wchnschr. 7G: 58, 1929, were used. 1% c.c. of an aqueous solution 
of 4 per cent NaF and 0.4 per cent HgCU freshly prepared was placed in each collec- 
Hon tube (5 in. culture tubes) where the sample to be used ranged from 3 to 5 c.c 
Four tenths c.c. of the same solution was placed in 4 in. culture tubes for the pre- 
for samples containing less than 1 c.c. of blood. These tubes were dried In 
a 110 oven, stoppered and kept until used. The blood samples were kept in a 
refrigerator except during the period of transportation from tlie hospital and at the 
time the sample was being run. 

... blood sugar determinations were made in the Department of Biochemistrv at 
the University of Southern California under the direction of Professor Deuel ^ 
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the Jeghers-Mvers modification of Folin-Malurms,t maternal and cord 
blood being taken simultaneously, at the time of delivery, and six hours 
later a specimen from the heel or finger of the infant, the baby receiv- 
ing no nourishment in the interim. 



In tlie third group the micromethod was used again, maternal 
and cord blood being taken simultaneously at the time of delivery and a 
specimen from the heel of the infant one hour later and again six hours 
after delivery, no nourishment having been given the babj’’ in the 
interim . 

tMicnOMETHOD. — Jeghers, H. J.. and Myers. V. C. : A Reduction in tlie Amount 
of Blood Required for the Folin Micro Blood-Sufrar Method. J. Lab. & Clin. Med. 
IB: 082. 1929-30. This method was modified sliRhtly in our laboratorj- by doubling 
the final dilution (Adelle Davis). A Folin-Wu blood sugar tube was used and the 
dilution made to the mark (25 c.a) in place of a dilution to 12.5 c.c. as suggested 
in this paper. The color range at this dilution was found more satisfactory for use 
in a Klett-Summerson photoelectric colorimeter. This dilution was taken into con- 
sideration in calculating the Mg. per cent of glucose. The green filter No. .If was 
used as suggested for the determination of Prussian blue in the Klett-Summerson 
booklet. Bureau of Standards glucose was used in determining the calibration cur\-e 
for this method and a new cuiwe was determined for each new gum ghatti solution 
employed. 
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Table Vn. Summary Table Showing Average Blood Sugar Values 


SERIES 

NO. 


BLOOD SUGARS IN MG. : 

PER CENT* 


NO. 

OF 

CASES 

SAMPLE 

1 

SAMPLE 

2 

SAMPLE 

3 

sample 

4 

SAMPLE 

5 

I. (Macro-Folin- 

33 

106.3 ±2.6 

97.8 + 2.8 

88.3 ±3.0 

66.1 + 1.7 


Wu) 

II. (Modified Micro- 

51 

128.7 ± 3.8 

111.3 ± 3.7 

95.8 ±4.2 

73.1 ±2.6 


Folin-Wu) 

III. (Modified Micro- 
Folin-Wu) 

45 

126.8 ± 3.0 

111.7 + 2.9 

96.4 ±3.1 

77.5 + 1.8 

80.3 + 3.7 


’Including standard errors of mean calculated by the following formula: 


S.E.M. = ^ 

D = Deviation of each observation from average. 

N = Number of determination. 

Sample 1 — ^Prom mother at time of Sample 4 — Peripheral blood 6 hours after 

birth. birth. 

Sample 2 — Prom umbilical vein. Sample 5 — Peripheral blood 1 hour after 

Sample 3 — Prom umbilical artery. birth. 


Results 

In assembling these data, one must remember that we are dealing tvith 
obstetrics as practiced today in a teaching institution. The general 
policy on the obstetrical service is to give a moderate amount of 
analgesia during the first stage of labor. In these series nembutal 
gr. 3 to 6 was used, along with scopolamine hydrobromide gr. Yiso to 
Yioo- At the termination of the second stage of labor all patients receive 
anesthesia. In these groups ether was used. Generally speaking, all 
primiparous women are delivered following an episiotomy, and multip- 
arous women if it is thought necessary. In a fair per cent of these 
cases forceps were used, and other operative procedures whenever 
indicated. 

In the first group of patients, in which the macromethod was used, 
there were 14 primiparas and 19 multiparas. The results, along with 
other pertinent data, are shown in Tables I and II. In the second 
group, in which the micromethod was used, there were 18 primiparas 
and 33 multiparas, as shown in Tables III and IV. In the third group, 
in which the micromethod was also used, there were 10 primiparas and 
34 multiparas, as shown in Tables V and VI. These three series, or 
groups, are then summarized and the average blood sugars are shown 
in Table VII, along with the standard error of mean.f Finally an at- 
tempt was made to see if tliere was any direct relation between birth 
weight and the average blood sugar of the neivliorn. These results are 
shown in Table IX. Table VIII shows a statistical average of the blood 
sugars. 

tCase No. 732-315 in Table V is not considered in the average. According to 
Dunn,” when the deviation of the sample in question from the mean of the remaining 
samples exceeds 3.29 (6 + 3 PE«), one is justifled solely from .statistical considerations 
m excluding such a value as an atypical one. In this case C = 20.4. PE<i = 3.24 and 
Urc greatest deviation which logically can be expected, i.e., 3.29 (0 + 3 PEcL is 99,1. 
Therefore any value exceeding the average. 12G.8 mg., by more tlian 99.1 mg. or a 
total value of 2..1.9 can be ruled out. Value in question is 274 mg. A variation 
• mean of 126.8 which would exceed 99.1 mg. would not occur more than once 

in 2000 observations. These values are calculated as follows: 

6 (Standard deviation) = 

d = deviation from mean 
n = number of obseiwations 

PE« (Probable Error of Standard Deviation) = +0.0745 r. 


V2(n-1) 
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Table VIII. Statistical Coxipakisok of Average Blood Sugar Values 


SERIES 

M.D.; 

S.E.M.D. 

AVHEN 

following average blood sugar values op 
samples are coxipared* 

VARIOUS 


1-2 

1-3 

1-4 

1-5 

2-3 

2-4 

2-5 

3-4 

3-5 

4-5 

I 


4.19 

12.92 


2.16 

9.72 


5.85 



II 

.3.28 

5.S0 

12.05 


2.77 

8.44 


4.58 



III 

3.62 

7.04 

14.12 

9.77 

3.61 

10.05 

6.68 

5.28 

3.33 

0.68 


•M.D. : S.B.M.D. refers to ratio of mean difference to standard error of mean 
difference; when this ratio exceeds 3.00, the differences are considered highly sig- 
nificant. These values are calculated as follows: 


S.E.M.D. = V (S.E.M.i)= + (S.E.M.-)“ 

S.E.M. 

D = Deviation of each observation from average. 

N = Number of observations. 

M.D. = Difference in values of various averages of blood sugar samples. 


Table IX. Average Blood Sugar mg./IOO c.c. of Newborn, Compared With Birth 

Weight 


BIRTH XVEIGHT 

IN GRAXIS 


AT BIRTH 

PERIPHERAL 

r. UiMfc*LR 

OF CASES 

UMB. 

VEIN 

HMB. 

ART. 

BLOOD 6 HR. 
AFTER BIRTH 

Less-2500 

3 

132 

122 

68 

2500-3000 

26 

110 

98 

74 

3000-3500 

50 

111 

99 

74 

3500-4000 

38 

100 

83 

72 

Over-4000 

12 

II2 

98 

82 


Discussion 

In reviewing these series of patients, it appears to ns that as a rule 
the use of anesthesia and analgesia definitely increases the maternal 
blood sugar. We feel also that long labors and hard operative de- 
liveries likewise tend to increase it; liowever there are exceptions. The 
basis for our statements here is the increased blood sugar in the primip- 
ara as compared with the multipai’a, the latter having less analgesia 
and anesthesia and the length of labor being much shorter. 

Regarding the newliorn, blood from the umbilical vein was consist- 
ently higher in lilood sugar than that from the umbilical artery, averag- 
ing about ten per cent. This, one would anticipate because the blood 
coming from the placenta is exposed to a higher blood sugar level in the 
mother than that returning to the placenta from tlie fetus. It was 
particularly interesting to note the drop in blood sugar in the infant 
after birth. In series three the blood sugar had dropped from an 
average of 111.7 mg. per cent in the umbilical vein and 96.4 mg. per 
cent in the umbilical artery at birth to S0.3 mg. per cent in peripheral 
blood at one hour after birth. At the six hour period after birth in 
this series it had dropped to 77.5 mg. per cent. In both other series the 
drop for the six hour period was slightly greater. It was interesting to 
note that in 22 of these 130 babies the blood sugar at six hours after 
bii’th had dropped below 60 mg. per cent and that in thi'ee of them it 
was 35, 42 and 46 mg. per cent respectively. However, none of these 
showed evidence of shock, and all were discharged from the hospital at 
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the end of ten days in good condition. Twitchings of the extremities in 
the newborn liave often been attributed to low blood sugar. This was 
not borne out by our observations. 

Because of the fact that before the advent of insulin mothers with 
diabetes gave birth to abnormally large babies, high blood sugar has 
been associated with large baliies. We were not able to substantiate that 
in this group of patients. 

It will be seen in Table IX that, irrespective of weight, all blood 
sugar values in the newborn in this series lie within the range of normal. 

Summary 

A series of patients are presented on which blood sugar determinations 
were done simultaneously, at the time of delivery, on the mother and 
the babj' ; also one hour and six hours later, respectively, on the infants. 
Two methods of blood sugar determinations were used. 

1. Using the macromethod, there Avas an average maternal blood 
sugar of 106.3 mg. per cent and bj’’ the miei'omethod 128.7 mg. and 

126.8 mg. per cent respectively. 

2. Blood taken from the umbilical vein at the time of birth averaged 

97.8 mg. per cent by the maeromethod and 111.3 mg. and 111.7 mg. per 
cent, respectively, by the mieromethod. Blood taken from the umbilical 
artery showed an average of 88.3 mg. per cent by the maeromethod and 

95.8 mg. and 96.4 mg. per cent by the micromethod. 

3. Blood obtained one hour after delivery, from the heel or finger of 
the infant, shoAved an average of 80.3 mg. per cent by the mieromethod. 

4. Blood obtained from the fontanel six hours after delivery shoAved 
an average of 66.1 mg. per cent, by the maeromethod, and from the 
heel or finger of the infant 77.1 mg. and 77.5 mg. per cent, respectively, 
liy the mieromethod. 

5. While all of our aA-erages Avere slightly higher by the use of 
the mieromethod, Ave feel that it is an easier and perhaps a more 
accurate method. We feel also that the use of the photoelectric 
colorimeter helps to eliminate a portion of human error. 

6. In spite of a large number of veiy Ioav blood sugars Ave did not 
note any untoAvard sj’^mptoms in these infants. 

7. Our studies do not shoAv that an increase in the Aveight of the 
neAvborn causes an increase in the blood sugar. 

The authors wish to express their gratitude to the Resident Staff in Obstetrics 
and Pediatrics of the Los Angeles General Hospital for their assistance in obtain- 
ing these blood samples. 
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BOWEN’S DISEASE OF THE VULVA 

Richaed van Dyck Knight, M.D., New York, N. Y. 

(From the Department of Pathology, The Sloane Hospital for Women) 

TT IS the purpose of this paper to record six cases of Bowen’s disease 
A of the vulva occurring in the material of the gynecologic department 
of The Sloane Hospital for Women. Little is known about this lesion, as 
it occurs rather infrequent^. In reviewing the literature, scattered 
ease reports are found in the German, French, Scandinavian, Italian 
and South American journals. Comparatively little interest in this 
disease has been manifest in this country outside of dermatologic circles. 
The presence of six cases on file in our pathologic department indicates 
that this lesion should be of some interest to g;\Tieeologists. 

From January, 1938, through January, 1943, twelve cases of primary 
epitheliomata of the vulva have been observed. During this interval, 
the six eases of Bowen’s disease were noted. 

In 1912, Dr. John T. Bowen^ called attention to a peculiarly strilring 
and specific skin lesion not previously described. The two cases reported 
at this time were both males, and the lesions were present on the buttocks 
and forearm. The clinical course of the patients, the detailed gross and 
histopathologic findings were beautifully described by Bowen and little 
new in the way of description has been added since then. Clinically, the 
disease runs a protracted course, the lesions having been present for as 
long as 29 years with remissions and exacerbations. Local irritation and 
discomfort are present. The striking feature of many cases, especiallj’’ 
those involving the wilva, is pruritus. Grossl}^ the lesions may be con- 
fused with a variety of dermatologic lesions such as syphilis, tubercu- 
losis, eczema, Paget’s disease and psoriasis. Careful observation of de- 
tails will, in most instances, exclude these lesions. The following char- 
acteristics should arouse suspicion of Bowen’s disease: i.e., discrete or 
confluent, flat or slightly elevated, crusted papulo-squamous patches 
with circinate or serpiginous margms. Surrounding induration of the 
skin is minimal. On removing the crusts, which peel away easily, a dull 
red, smooth, moist surface is found, scattered throughout which are pin- 
point pearly elevations. The lesions may present a patchy distribution. 
Healing in the center, with cicatrization, may occur. The lesions tend 
to spread along the surface peripherally. About the vulva, the lesions in 
the early stages may suggest leucoplakia or kraurosis. On mucosal sur- 
faces, the lesion frequently manifests itself as a superficial granular, 
red, ei’oded, spreading lesion. Kemoval of the granulations • reveals a 
moist, shiny surface. 

The histopathology, as described by Bowen, is quite strildng, A 
marked hjqperkeratosis is found. In the deeper areas of this horny 
plate are seen foci of parakeratosis. The stratum lucidum and granular 
layer are variable and may or may not be well defined. The character- 
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istic feature of the stratum Malpigliii is its ruarked llypert^oph 5 ^ This 
zone is much thicker than normal. The rete Malpighii are club shaped, 
and dip rather deeply into the subjacent stroma. Striking alterations 
in the cells making up this zone are noted. All normal tendencies to- 
ward stratification are lost. The cells are piled one on top of another 
in a haphazard fashion. The basal cells are usually normal, but com- 
mencing just above them the epithelial cells, up to the surface, have lost 
their orientation completel 3 ^ Alterations in the individual cells are 
quite striking. Marked inter- and intracellular edema is present. Often 
one sees small groups of 4 to 6 rather large bean-shaped nuclei clumped 
together in a disorderly fashion. Frequently, mitotic figures of bizarre 
types occur. Many of the nuclei are disc-shaped, hyperchromatic strucr 
tures surrounded by clear spaces, the “corps rondes” of Darier. At 
times, only dustlike grains representing nuclear fragmentation are seen. 
Changes also occur in the eorium. The papillae present numerous small, 
congested vascular channels. The subpapillary zone often reveals a 
dense round-cell infiltration, made up chieflj’’ of plasma cells and Ijunpho- 
eytes. Characteristicalljq the basement membrane is intact. 

• Following Bowen’s report, Darier® reported three eases involving the 
skin. The subject has been well reviewed by Yoshida^® in 1929, Stout®® 
in 1939, and Cipollaro®® in 1940. It was not until 1922, that the first ease 
involving the vulva was reported. This was described by Hudelo, Oury 
and Cailliau.® Since then, sporadic cases have been recorded in the 
foreign literature. 

The folloAving table gives, in chronological order, eases of Bowen’s 
disease of the ^’ulva recorded in the literature to date (Table I). 

A total of twenty-six cases is noted. The ages varied from 25 to 73 
years, the average being 48.3 j'ears. The duration of sjanptoms covered 
the wide span of three months to eleven ^’’ears, with an average of 4.6 
years. The commonest s^unptom is seen to be pruritus. A consideration 
of the type of therapy will be taken up later. 

The cases reported b^' Gutmann,® Fulis,® Goldberg,®® and klarques,®® 
were all associated with epitheliomata. Dellianco’s case is considered 
questionable. Stout®® has observed a ease of BoAven’s disease of the floor 
of the mouth in Avhieh, in spite of an intact basement membrane on 
serial sectioning of the entire lesion, metastases occurred subsequentty 
in the cervical lymph nodes, reproducing the histopathology of the 
original lesion. 

Case Reports 

Case 1. — Unit No. 676333. A 3T-year-old Avhite gravida o, first seen 
December 10, 1941, because of pruritus vulvae and vaginal discharge. 
Patient had been treated for Amars for trichomonas infection witli a 
variety of ointments, including merthiolatc and 3 per cent ammoniated 
mercury, boric acid, etc. The vulva became inflammed following use of 
ammoniated mercur.y. Gentian violet Avas tlien tried, alternating Avith 
calamine. Pruritus continued. 

On March 13, 1942, a small ulcer AA-as noted on the fourchette and 
perineum. No palpable inguinal nodes Avere noted. Biopsy on j\Iay 5. 
1942, revealed BoAven’s disease. 

On jMaj^ 8, 1942, a Amlvectomj’ Avas performed. 

Patient Avas last seen September 16, 1942. She Avas a!3.ATnptomatie. 
There A\'as no recurrence. 
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Table I. Synopsis of Cases prom the Literature 


DURA- 
TION SYMPTOM 


Hudelo (2) 
Oury 
Callliau 
1922 


Richon (I) 
1925 


Richon (4) 
1925 


Labium 
55 Majus 


6G Right 
Labia 


43 Fourchette 


Vulva 
Left Labia 


RECUR- 

RENCE 


11 yrs. Pruritus Typical Curettage Rapid 

Biopsy 


Pruritus 


Pruritus 



Dartiguez (8) Labium 

Mircouches 42 Minus 
1926 Fourchette 


Vulva 




Papillary 

Excision 

Crusted 



Szathmary (10-12) Labium 
(Rusch) 36 Minus 

1928 


Guhrauer (14) 
1929 



Labium 
45 Minus 


Left 

Labium 


Labia 

Majora 



Typical 
2.5 cm. 


11 yrs. Pruritis Typical 
Pain 


Typical 


Typical 


5 yrs. I Pruritus ITypical 


Excis.ion 


Radiation 


Three 

Local 

Excisions, 

Antiluetic 





Labium 

Minus 


Lett 

Labia 


Rothman (20) 56 Vulva 

1933 


Long I Pruritus [Typical 


9 mos. Pruritus Typical 


Papillary Excision None 


3 mos. Pain Papillary 

Pruritus 

11 yrs. Pain Typical Radiated Yes 

Pruritus Excised 

3 times 




Goldberg (24) 38 Vulva 

1937 


Daubresse (2o) 
Morelle & 
Dupont 

1937 

Levy- (27) 
Franckel & 
Martinau 

1938 



Lampe (32) 66 

1940 


Lutz (34) 66 

1941 




2 yrs. [Pruritus ITypical lExcision 


Typical 


Pruritus [Typical 



Pruritus 
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Pathology No, 17874. Microscopic sections of vulvar lesion revealed 
typical changes, characteristic of Bowen’s disease as described above. 
(Pig. 1.) 

Case 2. — Unit No. 614960. A 45-year-old white woman was first seen 
in June, 1940, because of pruritus vulvae of two weelcs’ duration. The 
patient’s husband, a physician, noted a small plaque of leucoplalda near 
the fourchette. On examination, a well-circumscribed area of leueo- 
plakia was found in the skin of the fourchette. This was surrounded by 
a well-defined zone of hyperkeratosis. Within the leueoplaldc area, 
which measures 2 by 1 cm., there was a zone of denser leueoplaldc 
changes. No inguinal nodes were palpable. 



Fig:. 1. — (Case No. 1.) Low power view of lesion showing hyperkeratosis, para- 
keratosis, thickened rate Malpighil with mitoses, corps rondes, loss of stratification 
and intact basement membrane (X250). Insert shows detail of cells under high 
power (X700). 

On June 15, 1940, wide excision of local area was carried out. The 
patient has been seen regularly since operation. She is asjnnptomatic 
and no recurrence has been noted. 

Pathologj’^ No. 15106. Microscopic sections of tissue revealed typical 
Bowenoid changes. 

Case 3. — Unit No. 609831. A 35-year-old white woman first seen in 
klay, 1940, because of an ulcerating pruritic lesion of right labium 
majus of several months’ duration. Examination revealed a discrete 
eircinatc elevated bright red scaling lesion about 3 cm. in diameter. 
No inguinal nodes were palpable. 

Biopsy revealed a typical Bowen’s disease. A vulveelomy was per- 
formed on jMay 16, 1940. There is no evidence of recurrence to date. 
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I’jg’. 2. (Case No. 3.) Low power view of lesion showing thickened rate Malpighii 

and characteristic cell changes (X200). 
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.. Pathology No. 14923 and 14977 revealed the typical histopathology 
of Bowen’s disease. (Pigs. 2 and 3.) 

Case 4. — Unit No. 608321. A 54-year-old white woman was first seen 
in the gynecologic clinic in September, 1942, beeanse of pruritus mlvae 
and ulcers of the labia. She had been treated in the dermatological 
clinic since h’larch, 1942, because of a four-plus Wassermann and for 
verruca acuminata vulvae. Six hundred r. were given for lesions which 
finally were desiccated and treated with silver nitrate. 



Fig. 4- 


-(Case No. 4.) Lower power view of lesion showing adjacent normal epithelium 
merging with typical Bowen's disease (X2001. 


She presented a typical leucoplakia and kraurosis ivith several dis- 
crete, papulosquamous, scaly, red lesions on the labia. No lymph nodes 
were felt. In December, 1942, a partial vulvectomy was performed. 
Since operation she has been free of sjmiptoms and there is no evidence 
of recurrence. 

Pathologj’- No. 18616 revealed the typical lesion described by Bowen. 
(Pig. 4.) 

Case 5. — Unit No. 548679. The patient, aged 69, had a “cauliflower 
cancer” removed from the urethra in 1924. She also had a bilateral in- 
guinal dissection at that time and was given x-ray therapj'. Details of 
this are not available. 

_ Slie presented herself for examination because of a small ulcer on 
right labium minus. Multiple telangectases were noted. The duration 
of the lesion and symptoms are not stated. The description stated that 
the ulcer appeared red, eroded, encrusted, without local induration. No 
inguinal nodes were palpable. 
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The tumor and adjacent normal skin irere excised. She was siven 
3,900 r. of x-ray therapy. 

Follow-up March 20, 1943, revealed no evidence of recurrence. 
Pathology No. 12467. IMieroscopic sections of tissue reveal typical 
Bowen’s disease. 


Case 6.- Unit No.^ 663398. A 64-year-old white woman, para i, 
gravida iii, was admitted to Sloane Hospital on January 6, 1942, be- 
cause of mass between legs” for five years. This has gradually in- 
creased in size over a period of five years with rapid recent growth. 


xV- > .. ’* ' mIt 4 V.'' 1 V 

}} 



Fig. 5. — (Case No. 6.) Low power view of Junction of Bowen’s disease with squamous 

cell epithelioma (X300). 


On examination a 5 cm. cauliflower mass was found involving the left 
labium. A few small, discrete, firm inguinal nodes were palpable. ^ 

On January 13, 1942, patient had a vulvectomy and bilateral inguinal 

dissection. . 

The patient died on twenty-fourth day postoperative from a pul- 

monarj' embolus. j • 

Pathology No. 17383. Microscopic sections of tumor and adjacent 
slrin revealed a typical squamous cell carcinoma. At margin of lesion, 
the squamous epithelium showed tj^pical Bowen s disease, merging 
abruptly with epithelioma. Bowen's disease was also found m tissue 
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removed from right labivim. The lymph nodes removed from inguinal 
region were free of metastases. (Pig. 5.) 

Table II lists the six eases in this series for comparison with those 
cases reported in the literatnre. 


Table II. Author’s Cases 


NO. 

age 

LOCUS 

DURA- 

TIOH 

SYMP- 

TOMS 

appearance 

THERAPY 1 

j 

recur- 

rence 

1 

37 

Fourchette 

? Mo. 

Pruritus 

‘ ‘ Encrusted 
'Ulceration” 

Excision j 

None 

2 

45 

Fourchette 

2 Wk. 

Pruritus 

Leucoplakia 

Excision 

None 

3 

35 

Eight Labium 
Majus 

ScA-eral 

months 

Pruritus 

Typical 

Excision 

None 

4 

i 

54 

Both Labia 
Majora and 
Minora 

Several 

months 

Pruritus 

[Typical with 

1 Ulceration 

Vulvectomy, 

Antiluetic 

None 

5 

69 

Bight Labium 
Minus 

Unlmown 

Not 

Stated 

•''Ulcer” 

Excision, 

Eadiation 

None 

G 

64 

Left Labium 
Minus 

Eight Labia 

5 Yr. 

Discom- 

fort 

T 3 ’pical with 
Ulceration and 
Epithelioma 

Vulvectomy 

Patient 

1 Died 

i 


Discussion 

The age incidence of the six cases of Bowen’s disease was 35 to 69 
years with an average of 50.7 jmars. Tiie commonest symptom was 
pruritus, this occurring in 66 per cent. The duration of syiDptoms, 
where stated, varied from two Aveehs to six years. These figures agree 
with previously reported cases, except for a somewhat shorter duration 
of symptoms. 

Bowen’s disease involving mucous membranes has repeatedly been 
shown to be more malignant than the skin lesions. BoAveu’s original 
cases, both skin lesions, ran a course oA’cr a period of many years. When 
the disease involves a mucosal surface, a more rapid course may be ex- 
pected and local lymph node metastases duplicating the ox’iginal lesion, 
even Avithout demonstrable involvement of the basement membrane on 
serial section, may occuiv'*^ 

Not infreciuently, a BoAvenoid type of epithelioma tending toAvard 
a squamous cell type develops.®’ Case 6 presented such a lesion 
Avhich iuA’olved the vuh’a. Tliis is tlie onlj’’ one of these cases Avdiieh Avas 
associated Avith a tj-pical epithelioma. 

The association of BoAven’s disease of the AuilA’a Avitli leucoplalda and 
kraurosis is not infrequently noted.’* -*• In this series, a definite 
leucoplalda Avas described but tAvice (Cases 2 and 4). 

The possible etiologic role of arsenic in the development of this lesion 
has been suggested many times.®* ’®* ®^* Only one of the cases in this 

series had received antilnetie therapy (Case 5). None of the other cases 
received any arsenic locally or parent crally. Although ansenie is one of 
the carcinogenic agents, its role as an etiologic agent in BoAven’s disease 
is not clear at the present time. 

In CA’cry instance, treatment consisted of local excision or A-ulvectomy. 
Only one case received, in addition, 3,900 r. of radiation; this Avas Case 
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5. All the patients but one are alive, well and free of recurrence or 
metastases. The exact details of treatment in the cases reported in the 
literature are not always obvious. In several of the cases treated by 
roentgenotherapy or radium, the lesions recurred or spread more rapidly. 
It has been the experience of the departments of surgery and dermatology 
at the Presbyterian Hospital that excision is the therapy of choice when 
possible. 

Over a period of twenty years, considerable discussion has arisen as 
to the natui’e of Bowen’s disease. Dai’ier^ classified the lesion as one of 
the dyskeratoses,” It was not long before the term “preeancerosis” 
was applied to this lesion. Many opinions by many authorities have 
been expressed since 1912.^^’ The commonest points of difference 
in opinion center about the advisability of classifying the lesion as a 
“precancerous dyskeratosis,” an ordinary epithelioma, or a specific 
epithelial neoplasm. As the frequency of case reports increases it be- 
comes increasingly evident, from studying the follow-up reports, that 
clinically the lesion behaves like a slowlj’' progressing superficial epithe- 
lioma. Careful study of the histopathology reveals highly specific cell 
alterations which are not chai'acteristic of the usual epitheliomata. It 
would seem, therefore, advisable to retain Bowen’s disease as a specific 
type of intraepithelial epithelioma running a characteristically pro- 
longed course, presenting characteristic symptomatology and special 
gross and microscopic pathology. The term “precancerous” can hold 
little meaning inasmuch as we do not know what “preeancer” looks like 
in anj’- tissue. Prom the practical standpoint of therapeutics, a lesion 
must be treated either as malignant or nonmalignant. 

Inasmuch as many observers do not consider Bowen’s disease a dis- 
tinct entity and classify the lesion with all otiier tjqpes of superficial 
intraepithelial epitheliomata, it seems advisable to emphasize again the 
outstanding points in the histopathology of this lesion. It is undeniable 
that in many instances common tjTpes of noninvasive epithelial lesions 
bear a superficial resemblance to Bowen’s disease, from the gross ap- 
pearance of the lesions, the histopathology and the clinical course. How- 
ever, this resemblance is superficial. The most important means of 
differentiating these lesions is by careful microscopic study. ^ Bowen’s 
lesions present certain clear-cut cytological alterations, which, when 
.found together make up a characteristic pattern wiiich is not seen in the 
commoner tjTpes of epithelial neoplasms. Any one of these cytological 
changes when seen alone in a lesion, as they often are, does not make 
the diagnosis of Bowen’s disease. The important and characteiistic 
criteria for the diagnosis of Bowen’s disease are emphasized again and 
include the following findings : 

(a) Hj-perkeratosis and parakeratosis. 

(b) Acanthosis with marked tliickening of the rete Malpigliii which 

appear club shaped. 
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(c) Loss of stratification of the individual cells; complete dis- 

orientation of the individual cells commensing just above 
the basal cell layer and extending to the surface. 

(d) The presence of nuclear clumping, ‘‘corps roudes,” nuclear 

‘ ‘ grains ’ ’ and mitotic figures. 

(e) An intact basement membrane. 

(f) Marked vascularity of tlie subpapillary zone with round-cell 

infiltration. 

Not infrequently it may be necessary to cut many sections and even 
make serial sections of the block before all these features can clearly be 
identified in individual fields. 

There are no cases of Bowen’s disease of the vagina or cervix on file in 
the department of pathology at The Sloane Hospital for Women. A 
survey of the literature has not yielded any eases reported involving 
these sites. Lesions of cervical poljqis, to be described in another com- 
munication, superficially resembled Bowen’s disease but did not present, 
on serial sectioning, all the necessary criteria. 

A recent report of Bowen’s disease bj’' Lampe'®’ is of interest because 
of his unconventional method of studying the lesion. Serial sections 
were made in the horizontal plane rather than the usual vertical plane. 
By this technique, he demonstrates clearly the lateral spread of the 
lesion. 

Conclusions 

1. Bowen’s disease is a specific entity, namely, a superficial, nonin- 
vasive intraepithelial epithelioma characterized by 

(a) Chronieity, pruritus and a characteristic gross and microscopic 

appearance. 

(b) More malignant tendencies when involving mucosal surfaces. 

2. The therapy of choice is local wide excision. 

Appreciation is extended to Dr. Benjamin P. Watson, and Dr. Arthur Purdy 
Stout, for their encouragement and lielpful advice in tlie preparation of this paper. 

Acknowledgment is made to Drs. B. P. Watson, D. Anthony D’Esopo, William 
Findley, and Charles Caverly for permission to report cases from their private files. 
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THE TREATMENT OF PLACENTA PREVIA, BAGGING 
VERSUS CESAREAN SECTION 

B. P. Watson, M.D., and S. B. Gusberg, M.D., New York, N. Y. 

(From the Sloane Hospital for Women) 

D uring the past two decades there has been a constant and signifi- 
cant decline in maternal mortality from placenta previa. Attempts 
to analyze this trend by large surveys of the world literature have 
repeatedly pointed to the increasing use of cesarean section as the 
major factor in this progress.'"- " Many other factors play a role, 
of course, including increased recognition of the need for immediate 
hospitalization of these patients, and greater ease of transfusion. It is 
interesting to note, however, that even with these aids the maternal 
mortality in placenta previas delivered by the vaginal route has not 
dropped to a great extent.'" It appears likely that the transfusion 
factor is a greater aid to abdominal delivery than to vaginal delivery 
in this condition, for the cesarean section offers immediate termination 
of labor without further trauma to the cervix and opportunity to deal 
with the dangerous third stage under direct vision. Further loss of 

blood is, therefore, minimized. ^ ^ _ 

Little doubt remains that cesarean section in placenta previa is safer 
for the baby, even for the premature one. This important considera- 
tion in treatment is now generally recognized. The realization that 
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abdominal delivery in tlie graver forms of this condition may also be 
safer for the mother has been more slowly appreciated. The statistical 
analysis of Watson and Miller in Edinburgh^'* in 1925, cleai’ly demon- 
strated that the liest results for both mother and baby were obtained 
])y two forms of treatment: (a) the nltraeonservative, simple rupture 
of the membranes ; (b) cesarean section, the so-called radical treatment. 
They found that disasti’ous results most often attended the "interme- 
diate” forms of treatment, such as bagging and version. In recent 
years many writers in this country have re-afhrmed the unquestionable 
value of cesarean section in treating placenta previa.®’ Yet 

there is still deteetalile in the litei'ature a reluctance to recognize 
cesarean section as a safe and reallj’' conservative treatment of this 
condition in its more severe forms. 

At the Sloane Hospital for Women there has been a definite trend 
in recent j’-ears toward the treatment of the graver forms of placenta 
previa by cesarean section. We have undertaken a study of this trend in 
order to define the merits of our various modes of treatment and, particu- 
larly, to ascertain the reason for the markedly diminished use of the 
hydrostatic bag. Restricted use of this latter technique would seem 
particularly significant in an institution where the Voorhees bag has 
been widely and, therefore, probably skilfully used in the past. 

We have studied seventy-six eases of placenta previa treated at the 
Sloane Hospital during the past ten years. This group includes only 
eases where the placenta was definitely palpable on pelvic examination 
or proved low at cesarean section. It excludes those cases where the 
presumptive diagnosis of low implantation was made, for they are 
iisuallj^ neither susceptible of definite proof nor in need of any special 
treatment. This choice of eases of necessity makes for a less optimistic 
statistical result, but places the problem of treatment properly in the 
group of eases that requires it. 

The group -includes nineteen cases of central placenta previa, nine- 
teen cases of partial placenta previa, and thirty-eight cases of mar- 
ginal placenta previa. In tabulating the results of treatment we have 
aimed principally at a demonstration of the relative efficiency of bag- 
ging and cesarean section, these being the most frequent forms of 
treatment in the cases Avhich required more than simple artificial rup- 
ture of the membranes. 

Table I. Eesults op Treatment in Placenta Previa 

Fetal mortality is corrected to exclude babies under twenty-eight weeks and those 
with no fetal heart On admission. 

Shock, hemorrhage, and morbidity figures are corrected for cases where such factors 
were present before treatment was instituted. 



NO. OF i 
CASES 1 

FETAL 1 

MORTALITY 

MATERNAL 

MORTALITY 

SHOCK 

HEMOR- 

RHAGE 

MORBIDITY 

Cesarean Section j 
Bagging j 

29 

26 1 

n.1% 

50 . 0 % 

3.4% 

IJ.5% 

10.3% 

61.0% 

13.7% 
46.1% 1 

37.9% 

57.6% 
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These results indicate the marked advantages of cesarean section 
over bagging for both mother and bahjL There was but one death 
following section and this one had been treated unsuccessfully with 
bagging prior to operation. In breaking the figures down further for 
evaluation of individual surgical factors, the cesarean section group 
showed a much smaller incidence of shock and hemorrhage than did 
the bagged eases, and moderately less morbidity. The “radical” 
nature of abdominal delivery in the treatment of placenta previa is 
not apparent from these figures. Its efficiency is notable in the face 
of the disastrous incidence of shock and hemorrhage in bagging as 
typified in the following ease : 

Mrs. S. L., a twenty-seven year old, para i, gravida ii, entered the 
hospital on September 18, 1942, approximately two weeks before term, 
with a history of rather profuse, painless, vaginal bleeding shortly 
before admission. On entry to the labor room, since no further bleed- 
ing was noted, patient was sedated mildly, kept fiat in bed, and vaginal 
examination deferred. There was no bleeding during patient’s next 
four days on the ward. 

On September 22, 1942, the patient was returned to the delivery 
room for diagnostic vaginal examination. At this time the placental 
edge was palpable, partially covering the internal os, and the cervix 
was found to be one-and-one-half fingerbreadths dilated and partially 
effaced. Since the bleeding was not alarming, the patient in good 
condition, and pelvic delivery deemed preferable, it was decided to 
await the onset of labor. During the next twenty-four hours bleeding 
was mild and intermittent but labor did not supervene. 

On September 23, 1942, vaginal examination was repeated, there- 
fore, and the cervix was then found almost two fingerbreadths dilated 
and completely effaced. It was firm and of moderate thickness. The 
placenta could now be more definitely delineated and it was found to 
cover a great portion of the cervical os. The success of several at- 
tempts at artificial rupture of the membranes could not be evaluated 
due to bleeding. A #3 Voorhees bag was introdueed in extraovular 
fashion. During this procedure the patient lost approximately 400 c.c. 
of blood and at its termination the fetal heart could not be heard. 
There were some irregular contractions and a small amount of bleeding 
during the next twenty-four hours. 

On the following day, September 24, 1942, the bag came out, but 
bleeding was minimal, labor insignificant, and no vaginal examination 
was made. The patient was transfused and given mild sedation ulth 
marked benefit to her general condition. 

In the next twenty-four-hour period there was no bleeding of note 
but the patient became markedly febrile, her temperature rising abraptly 
to 104° F. She was, therefore, taken to the delivery room on September 
25, 1942, and transfiision started. She was then prepared for delivery, 
and vaginal examination revealed a rather elastic cervix, three-iingeis 
dilatation. The membranes were artificially ruptured, the cervix 
ually dilated with ease, and internal version readily effected. Slov 
extraction of the macerated fetus followed. The placenta did not 
separate readily so a manual removal was deemed advisable. 
was done and the uterus packed. Inspection of the cei-nx rep ealed 
no laceration. 
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Hemorrliage was brisk during most of the operation and was esti- 
mated at 800 to 1,000 c.e. Shortly after the end of the procedure the 
temperature rose precipitously to 106° F. with a shaking chill. The 
patient became markedly cyanosed thereafter with pulse rapid and 
thready. The blood pressure dropped to marked shock levels. With 
oxygen, repeated transfusion of whole blood and plasma, saline infu- 
sions, shock position and supportive measures, the patient’s condition 
gradually improved over a period of twenty-four hours. 

The post-partum course was moderately febrile for five days_ and 
marked by a pulmonary process, embolic or bronchopneumonie _ in 
character. This was treated with chemotherapy and a supportive 
regime to which the patient readily responded. She was discharged 
well on the fourteenth post-partum day. 

In going into the merits of bagging, both intraovular and extraovular, 
we found it successful in controlling bleeding and initiating satisfac- 
tory labor in only 19.2 per cent of the eases. Furthermore the problem 
did not end with the success of the bagging, for a serious operative 
delivery was necessary in 69.2 per cent of the bagged cases. Bleeding 
frequently recurred when the bag was expelled with the cervix still 
incompletely dilated. Further operative procedures then became neces- 
sary, version and extraction being the one most frequently employed. 
These considerations must be borne in mind when one evaluates bag- 
ging and pelvic delivery as a conservative measure. One must com- 
pare cesarean section with a technically difficult, hazardous set of 
major obstetric procedures through an area which is the site of the 
obstetric abnormality. And in thinking of the future childbearing 
career of any individual patient, the possible sequelae of difficult pelvic 
delivery — cervical lacerations, pelvic floor lacerations and relaxation 
of the pelvic fascial supports — complications which occur in a signifi- 
cant percentage of eases, must be balanced against the chance of a 
repeat cesarean section. 

Even the most serious foirns of placenta previa, the cases with marked 
hemorrhage and shock on admission to the hospital, have in our ex- 
perience responded better to abdominal delivery following transfusion 
and supportive treatment. We reviewed five such cases in our study; 
only two emerged from delhmry in good condition and these had been 
treated by cesarean section. A tabulation of our fatal cases is also 
interesting in that it further emphasizes the danger of pelvic proce- 
dures in placenta previa -. 

Our small group of placenta previas, delivered operatively through 
the pelvis without bagging, showed a similarly high incidence of shock, 
hemorrhage, and other complications. Their outcome contrasted sharply 
with the much more favorable results in spontaneous pelvic delivery 
or abdominal delivery. 

We do not desire to urge cesarean section as a universal treatment 
for placenta previa. Each case must be considered individually and 
many cases can be successfully treated by simple artificial rupture of 
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the membranes. When such treatment is contemplated obstetrical 
judgment must be used in the evaluation of (a) the condition of the 
cervix; (b) the quantity of the bleeding; (c) the irritability of the 
uterus or the quality of the labor; (d) the type of preAua. The con- 
dition of the cerAux is the most important factor, for on it depends 
the time Avhich must elapse before deliA'’ery can be anticipated by the 
pelvic route. 


Table II. Deaths Folloaving Tbeat.aient 


CONDITION BEFORE 

treatjient 

TREATMENT 

complication 

RESULT 

(1) 

Marked Hemorrhage 
Shock 

B. H. Version and Ex- 
traction 

Increased Hemorrhage and 
Shock 

Cervical Laceration 

Death 

(2) 

Shock 

Bagging (Unsuccess- 
ful) Followed bj' 
Section 

Shock 

Endometritis 

Peritonitis 

Pneumonia 

Congenital Heart Disease 

Death 

(3) 

Moderate Hemorrhage 

Bagging 

Pitaitrin 

Shock 

Hemorrhage 

Endometritis 

Septicemia 

Cervical Laceration 

Death 

(4) 

Mild Hemorrhage 

Manual Dilatation 
Breech Extraction 

Hemorrhage 

Shock 

Death 

(5) 

Brisk Hemorrhage 

Bagging 

B. H. Version and E.x- 
traction 

( 

Hemorrhage 

Shock 

Endometritis 

Parametritis 

Peritonitis 

Cervical Laceration ( 

Death 


Our figures bear out the efficacy and safety of simple rupture of the 
membranes AAdien used in the proper eases. Of tAvelve eases of mar- 
ginal preA'ia AAdiere this procedure AA'as used as a specific therapy, it 
successfully controlled hemorrhage and Avas folloAved by spontaneous 
deliA^ery in eleA^en. One case AA'^as only moderately successful in that 
operatiA^e pelAuc deliA'ery Avas necessary. 

In contradistinction to these results, bagging AAms moderately suc- 
cessful in tAvo of eight marginal placenta 2n'eAdas in Avhich it Avas used. 


T^yble in. Makgxxal Px^vcent.\l Pkeata, CoJtPAKiso.v or Results Folloaa'ia'g 
Rupture of Membr.axes axd Bagging 



no. of 
cases 

FETAL ! 
MORT-VL- j 
ITY 

MATER- 

NAL 

MORTAL- 

ITY 

SHOCK 

HEMOR- 

RHAGE 

MORBID- 

ITY 

Artificial Rupture of 

12 

ie.G% 

mi 

0 

mi 

s.r,% 

Membranes 

Bagging 

S 

25.0% 


62.5% 


50.0% 
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the bleeding was controlled to a fair degree and spontaneous delivery 
oeeurred. The other six cases were failures, for they were marked by 
uncontrolled bleeding, serious operative delivery or both. 

When a diagnosis of placenta previa has been made and the child 
is still quite premature we feel .i^istified in waiting if the following 
conditions are fulfilled; (a) the patient can be kept in bed in the 
hospital; (b) hemorrhage ceases with bed rest; (e) little or no bleed- 
ing is evoked by gentle vaginal examination; (d) patient’s general 
condition is good. 

Summary and Conclusions 

1. We find tivo efficient methods of treating placenta previa : (a) 
simple artificial i-uiiture of the membranes; (b) cesarean section. 

In the milder forms of this condition the former can be used widely 
and effectively. 

2. The use of the Voorhees Bag in the treatment of placenta previa 
is dangerous and inefficient. It should be avoided. 

3. In deciding treatment, the state of the cervix and the quantity of 
bleeding at examination are most important considerations. 
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THE VALUE OF MIXED CONJUGATED ESTEOGENS FEOM 
PEEGNANT MAEE’S UEINE IN THE TEEATMENT 
OF MENOPAUSE* 

A Preliminary Eeportf 

Theodore Neustaedter, M.D., F.A.C.S., L.M. (Dublin) , 

New York, N. Y. 

(From the Department of Gynecology, Neio York Post-Graduate Medical School and 

Hospital, Gohtmhia University) 

' I ’HE clinical application of hormones for the prevention and control 
X of the menopausal syndrome has been the subject of many com- 
munications. Since the clinical manifestations, in this period of transi- 
tion, have been primarily attributed to a gradual or sudden cessation of 
ovarian function, the use of estrogenic substances for their alleviation 
seemed logical. In addition, disturbed metabolic processes become evi- 
dent at the same time and consequently the final chapter regarding the 
treatment of the climacteric has not yet been written. Present day 
methods of bio-assay make it possible to determine the biologic potency 
of hormone therapy, something that was not feasible until recent years. 
Supplementing this, newer advances in biologic chemistry have provided 
methods of isolating and ssmthesizing the true estrogenic hormones 
which are steroid compounds. The approach to the solution of the 
symptomatic problem has been through either parenteral, or oral ther-- 
apy, or a combination of the two. 

During the past few years a new nonsteroid compound, stilbestrol, pos- 
sessing estrogenic activity, has been widely used. Although quite potent 
Avhen administered orally, this substance produces toxic side effects in 
about 15 per cent of patients. Since such a chemical substance is toxic 
to a certain degree, it is possible that its prolonged use may eventually 
produce pathologic alterations not yet recognized, although reports of 
skin lesions and other manifestations are beginning to appear in the 
literature.^ The only real advantage of stilbestrol over the steroid com- 
pounds is its low cost. 

Ever since they have been available, the steroids have proved satis- 
factory, particularly when given parenteralljL By the oral route, much 
larger amounts are required to be effective." This is due to their destruc- 
tion in the gastrointestinal tract, liver inactivation and low solubility in 
water, so that most of the hormone is not utilized. 

For the past year we have been experimenting vdtli a water-soluble, 
orally active preparation of the estrogens derived from pregnant mare s 

•This preparation in marketed under the trade name of Premarin, manufactured 
by Ayerst, McKenna and Harrison, Ltd., Montreal, Canada. , , 

•fRead at a meeting of the Section of Obstetrics and Gynecologj' of the Ke'<y York 
Academy of Jfediclne, December 22, 1942. 
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urine. The predominating component is estrone sulfate, although pre- 
sumably smaller amounts of equelin and other estrogens in mare’s urine 
are also present. The product is standardized bj’' both chemical colori- 
metric and biologic assaj^s. Each tablet contains 1.25 mg. of the mixed 
conjugated estrogens of pregnant mare’s urine expressed in terms of 
the principal component, sodium estrone sulfate. 

Method 

This study is based on observations in sixty-one women, eight of whom 
did not return for a proper follow-up, leaving fifty-three from which to 
draw conclusions. The age range was from 32 to 55 years and none of 
tlie eases were selected. The usual varietj’^ of symptoms were present, 
i.e., hot flushes fifty-nine, dizziness tAvent5q headaches sixteen, perspira- 
tion and sleeplessness twenty-one, nervousness ten, wealmess eight, 
nausea five, melancholia two, fatigue three, liackache two, numbness one, 
fainting one, lower abdominal pain one. There were eleven instances of 
artificial menopause and forty-two of natural menopause, the former 
group presenting the more severe symptoms. ■ Twelve patients were ’still 
menstruating, some irregularly. Repeated vaginal smears, stained ac- 
cording to a technique developed, in our laboratory,® were taken from 
all patients before the onset and during treatment. Observation and 
treatment of this group ranged from four iveeks to one year. 

All patients received three tablets daily until all flushes were com- 
pletely under control. The maintenance dosage was then calculated 
clinically, i.e., the smallest daily dose required to keep the patient symp- 
tom-free. Treatment was discontinued during menstruation or when 
periods of bleeding occurred. Most of the patients were seen at weekly 
intervals for the first month, then at increasing intervals thereafter. 

Results 

Complete control of flushes varied from two days to five weeks in 
all patients who followed instructions and reported regularly. The 
average time required for alleviation of symptoms was ten days. In 
addition, appetite increased, sleep improved, attacks of perspiration dis- 
appeared, and there was definite improvement insofar as other com- 
plaints were concerned. All patients described a sense of well-being. 
Sj^ptoms returned when medication was discontinued without per- 
mission, although the flushes were not as frequent or severe. Immediate 
return to hormonal therapy controlled the symptoms within a short 
space of time. With the exception of two patients, all tolerated the 
preparation well. 

Blee(hng appeared in five patients lasting 5, 8, 11, 14 and 21 days 
respectively. During this time they were advised to discontinue the 
hormone. No medication was prescribed for the bleeding itself. 

Several women complained of increased vaginal secretion, but not to 
the point of discomfort. 

Vaginal smears taken before organotherapy was begun showed various 
pictures, ranging from that of mild menopause changes (slight cornifiea- 
tion, superficial and intermediate cells predominating) to one of a severe 
menopause (many deep cells, superficial cells, leucocjdes and bacteria) . 
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Discussion 

To imitate normal human endocrine physiology, orally active biologic 
extracts are necessary to maintain a constant hormone level. At the 
present time, both estrin and progestin are available in this form, yet 
their use does not entirely solve the many problems which confront us 
in the field of gjmecologie endoerinolog}^. It will be far better when 
01 ally active endoerines which can stimulate either the pituitary dr the 
ovaries, so that the individual can produce her own estrin and progestin, 
are available. In the climacteric, however, these theoretically ideal 
gonadal activators would not be of anj'- particular value. This seems to 
be factual, since progressive sclerosis of tlie ovaries renders them in- 
capable of responding to stimulation bj’- the normal or even excessive 
gonadotropic hormones of the pituitaiy. Effective pituitary stimulation 
of the ovary is therefore predicated on the state of responsiveness of the 
ovary. 

The next best approach then is substitution therapy. This method 
of treatment has been in vogue for manj’- years with the use of desiccated 
extracts which were relatively biologieallj’- inert, and the need for more 
potent organotherapeutie agents is evident. The tliree e.strogens which 
are present in the Iiuman are estradiol, estriol and estrone. The first is 
considered to be the true follicular hormone and is the most potent of 
the three. The others are metabolic products of estradiol. All have been 
in wide use orallj^ but not in conjugated form. They are effective only 
in large doses and their chief disadvantage has been their high cost. The 
use of stilbestrol, although potent in estrogenic activity and low in price, 
is not always feasible, since it so often initiates nausea and vomiting 
and sometimes abdominal pain. 

The extracts under consideration in this investigation are derived from 
pregnant mare’s urine and maintained in the conjugated form in which 
they are excreted, probalily as .sulfates. The preparation is not chem- 
ically pure estrone sulfate, since other fractions are brought dovm with 
it. It has the signal advantage over the nonconjugated steroids in being 
water-soluble, assuring a rather rapid rate of absorption from the gastro- 
intestinal tract. It seems highly potent, since all of mj'' patients were 


Plntp 1 Patient S V aKecl 33 years. Severe menopausal 
smear atihph^ s^^g and leucocytes. Estrone sulfate (1 tablet 

t. i. d.) was administered. „ . , . 

Plate ’ Patient S. V., after .seven days of medication. Vacinal smear shows 
presence of cornifled cells, intermediate cells and some superncial cells; good estro- 
genic activitv. Hot flashes were completely under control. 


Plate 3 Patient R. de S.. aged 41 years. Severe menopausal sj-mptoms ; vaginal 
ear atrophic, showing superficial cells, many deep cells and leucocytes. Estrone 
sulfate (1 tablet t. i. d.) was administered. 

Plate 4. Patient R. de S., after seven days of medication. Vaginal smear shows 
complete cornification ; excellent estrogenic activity. Hot flashes were completely 
under control. 

Plate 5. Patient T. F., aged 51 years. Moderate menopausal ^-mptoms ; vaginal 
smear was not atrophic, showing superficial cells and debris. Estrone sulfate (1 
tablet t. i. d.) was administered. 

Plate 6. Patient T. P., after seven days of medication. Vaginal smear shows 
only a sliglit change ; poor tissue response to the estrogen yet hot flashes were com- 
pletely under control. 




Plate 1 


Plate 2 



Plate 5 


Plate 6 





NKUSTAEDTER: ESTROGENS FROM PREGNANT MARE’S URINE 533 

materially benefited. In the two instances in which the hormone was not 
tolerated, one patient suffered from nausea and vomiting previous to 
treatment and the other patient, a surgical castrate, was so emotionally 
unstable that even other medications were of no value. The maintenance 
dose varied from one tablet daily, to two tablets alternating with one 
tablet every other day. Some individuals who improved rapidly discon- 
tinued treatment themselves, but ivithin two to three weeks the flushes 
reappeared, although not as frequently or as severe. Restoration of 
therapy controlled the sjnnptoms again in 3 to 4 days, and most patients 
immediately felt much better. The beneficial effect on libido was rather 
striking in some instances. 

The periods of bleeding which appeared in five eases cannot fairly 
be ascribed to the hormonal withdrawal, since they occurred during 
the course of treatment. Discontinuance of the medication was advised 
but no treatment was instituted insofar as the bleeding was concerned. 
Vaginal smears wliieh at first varied from mild to severe changes, usually 
became highly cornified with the elimination of cellular debris within 
seven days (Plates 1, 2, 3, 4). In some instances the effects on the 
vaginal epithelium were slow, even though the patient showed rapid 
clinical improvement (Plates 5, 6). It soon became obvious that clinical 
improvement did not always parallel the smear changes. Probably 
if larger doses, which seem to be unnecessary for sjnnptomatic relief, 
were used, all smears would show a high type of cornification. The 
increased vaginal secretion evidenced by some individuals is apparently 
due to excessive maturing and cornification of vaginal epithelium which 
is a specific effect of the hormone used. 

My acknowledgment is extended to Dr. W. T. Dannreuther for his constructive 
criticism and helpful cooperation. 
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A CLINICAL AND LABORATORY STUDY OP THE SYNTHETIC 
ESTROGENIC SUBSTANCE, OCTOFOLLIN 

M. Robert Talisman, M.D., New York, N. Y. 

(From the Ohstetrical and Gynecological Service, Third Surgical Division, Bellevue 
Hospital; the Department of Obstetrics and Gynecology, New Yorlc 
University College of Medicine; and the Bellevxie Hospital 
Gynecological Clinic ) 

T he discovery of tlie estrogenic activity of the synthetic compound 
diethylstilbestrol by Dodds and his co-workers^ was a great step 
forward in the simplification of hormone therapy in gynecological prac- 
tice. There is no doubt that diethylstilbestrol and its derivatives are 
clinically effective. However, toxieities, varying in frequency and 
intensity, have been reported by practically all investigators studying 
the effect of the drug in non-puerperal women. MorrelP and the Coun- 
cil on Pharmacy and Chemistry® have recently reviewed this literature. 

It is to be expected that under the conditions outlined above ' an 
effort would be made by various research organizations to develop new 
compounds which might retain the orally active estrogenic potency 
of diethylstilbestrol but exhibit no, or greatly decreased, toxicity. It 
is the result of a clinical and laboratory study upon one such ssmthetic 
estrogenic compound that we wish to report here. 

This compound was originally designated as, “118 B,“ but has been 
given the name, OetofoUin.*' The researches leading to the development 
of this substance have been outlined by Blanchard, Stuart and Tallman.^ 
Our clinical study of this compound can be divided into two phases. 
The first project was concerned Avith the determination of the clinical 
effectiveness of the drug, and the second was a detailed study of the 
reactions of a group of hospitalized patients to large OA^erdoses of 
octofollin. 

Clinical Studies 


lYe began to use octofollin in the gjmecologic endocrine clinic of 
BelleAUie Hospital in October, 1941. As no clinical Avork had been re- 
ported at that time our infoimiation was A^eiy meager, and the drag 
was started in % mg. daily doses. The patients were seen every Aveek 
and closely questioned as to their menopausal status and possible toxic 
reactions. Many of the older patients in the clinic refused to be 
changed from their injections to the ucaa' tablets, and tiieir influence 
upon the experimental group, together Avith our constant and oA’^er- 
enthusiastie search for toxic reactions, resulted in rather disappoint- 
ing results at first. For example: in the first three months of the 
Avork Ave gaA’e the drug to 70 women, with successful results in only 


•Octofollin was developed in tlie Research Laboratories of SchleffeUn & Co.. Xew 
York City, and we wish to express our appreciation to Dr. E AA. Blanchard, ana 
Mr. A. R. Meares of that organization for their cooperation in this stuclj. 
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33. Two of the group in whom oral treatment was unsuccessful ob- 
tained complete relief of sjunptoms folloiving the administration of 
octofollin in oil by intramuscular injection. 

G-radually the dosage was increased to about 2 mg. per day. At 
this time the fii’st clinical report of the Chicago group appeared, and 
one of our patients, misinterpreting our directions, took 2 mg. t.i.d., 
had no toxic sjuiiptoms, and obtained relief symptoms. Since then, more 
of the dx'ug was used, both in daily dosage and number of patients 
treated. In the following five months’ period 25 menopausal patients 
were started on 5 mg. per day, and 17 reported relief of symptoms with 
no side reactions. Two others of the group were successfully treated 
with the drug by injection. 

During the first year that accurate records were kept, octofollin 
was given to 131 patients (105 natural menopause, 12 surgical meno- 
pause, 3 x-ray menopause, and 11 miscellaneous). Since tliis group 
contains our eaidy cases — ^ivhich ive now Imow received insufficient dos- 
age — a statement as to the percentage of satisfactory results would 
hardly be accurate. It may be of more significance to state that at 
the present time we are running a weeklj’- clinic of about 35 patients — 
mostl 3 ^ menopausal — udth 77 per cent receiving octofollin, and the remain- 
der natural estrogen bj’’ injection. No patients have been taken off the 
drug because of toxic symptoms in the last nine months. At the present 
time all our menopause patients are started on 5 to 10 mg. of octofollin 
per day by mouth and the dosage gradually changed according to their 
clinical progress. Those patients who report little relief from the 
tablets, or ivho have overwhelming preference for injections, are given 
octofollin in oil, 2 to 5 mg. intramuscularlj’' one to three times a week. 
The use of the synthetic estrogen has helped to a great degree in de- 
creasing the weekly clinic load, inasmuch as those patients receiving 
their medication orallj^ attend the clinic but once eveiy two to three 
months. Since these patients do not come in to the clinic except to 
receive a new supply of tablets, it can safely be assumed that they are 
obtaining satisfactory relief, and that no toxicity has occurred. This 
assumption is substantiated by their reports to the doctor in charge. 

From our experience with this new synthetic estrogen it would seem 
that it is an effective agent ivith a minimum amount of “toxicity” at 
the therapeutic levels. Our conclusions do not agree ivith the Chicago 
group, however, in the dosages found to be effective. In our hands the 
average effective oral dose is between 1.0 and 5.0 mg. -wfith several pa- 
tients talring 10 mg. per dajL 

Laboratory Studies 

In March, 1942, it was made possible for us to undertake a rather 
intensive study of the effect of large doses of octofollin as reflected 
in possible changes in blood, urine, liver function, and clinical reactions. 
It was obvious that the clinic gi’oup was unsatisfactoiy for such a 
constant laboratoxy study, and therefore the drug was tested on a care- 
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fully selected group of hospitalized patients. Prom March 5, 1942, all 
patients in the gjuiecologic service of Bellevue Hospital who satis- 
fied the follo’wing requirements were used as test subjects : 

1. Those patients who had been subjected to surgeiy at which time 
a bilateral oophorectomy or, in ease of previous surgery, the com- 
plete removal of any remaining ovarian tissue had been performed. 

2. Those patients who had never complained of any hypo-ovai’ian or 
menopausal sjonptoms in their preoperative state. 

3. Those patients who on the third day of their postoperative course 
were afebrile or closely approached that state, and presented no 
int^tinal or peritoneal disturbances which might confuse the interpre- 
tation of our results. 

In this study of six months’ time, 23 patients have satisfied the above 
requirements. The essential data on these women are given in Table I. 

Table I. Essential Data on Patients Receiving Octopollin Postoperatively 
AND Being Studied by Analyses and Clinical Examinations 


RACIAL distribution: white, 9; negro, 14 
AGE DISTRIBUTION: 

21 to 30 years 31 to 40 years 41 to 50 years 


Operative diagnosis: 

Uterine fibroids and clironic adnexal disease 14 

Uterine fibroids and cystic ovary (or ovaries) 2 

Uterine fibroids 3 

Chronic adnexal disease 3 

Ovarian cysts 1 

Operative procedures : ■ 

Supracervical hysterectomy and bilateral salpingo-oophorectomy 17 

Supracervical 'hysterectomy and unilateral salpingo-oophorectomy 3 

Total abdominal hysterectomy and bilateral salpingo-oophorectomy 1 

Bilateral salpingo-oophorectomy 1 

Bilateral oophorectomy 1 

Associated diseases: 

Essential vascular hypertension 3 

Chronic diffuse glomerulonephritis 1 

Syphilis 3 

Obesity 2 

Secondary anemia 4 


All patients under study were handled in a uniform manner by one 
observer. On the third or fourth postoperative day, a complete blood 
and urine analysis, blood pressure, icteric index, and clinical examina- 
tion were performed. The first patients of the series were then given 
5 mg. of OctofoUin for the rest of their hospital stay. At regulai in- 
teiwals during their hospitalization, analyses and examinations weie 
repeated. As the study continued the dosage increased until vm vmre 
finally giving a total daily dosage of 30 mg. (10 mg. t.i.d.). On dis- 
charge from the hospital the patients were given an adequate supply 
of the drug to maintain their high dosage for varjdng periods of time. 
The amount of the drug taken varies with tlm duration of the 
rations; as much as 990 mg. have been given in 33 days.^ Upon then 
return to the clinic, analyses and examinations were again performed. 
Subsequently, several of "the patients were taken off the drug to aseei- 
tain the character and degree of the withdrawal symptoms tollowing 
the cessation of the estrogen supply. The therapeutic value was again 
tested by adding the drag to their daily regime. 
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Two patients died within four days of their operation, from causes 
nnassoeiated Avith the administration of the drug, as confirmed by post- 
mortem examination. The remaining 21 patients ivere seen throughout 
their entire hospital stay and 16 were again seen at the clinic for vary- 
ing periods of time. The earliest eases have been followed for seven 
months. 

The total amount of drug talien by the individual patients varied 
greatly, depending upon the initial dosage, the_ length of time under 
observation and the results of the clinical examinations. All cases re- 
ceived far greater amounts than the therapeutic dose as reported by the 
Chicago Avorkers and indicated above by us. 

Results 

Preliminary data, prior to the administration of oetofollin, shoAved 
fairly normal distribution of findings. The Avhite cell counts A^aried 
from 6,900 to 18,650. The red cell eoimts shoAved either a moderate 
anemia or a normal range, Aiuth the hemoglobin closely correlated to 
the cell counts. The differential count revealed a fairly high poly- 
morphonuclear cell value, AAuth increased immature forms, and a cor- 
respondingly loAv lymphocyte count. No ease presented an abnormal 
number of eosinophilic, basophilic or monocyte cells, and the red cell 
picture presented no gross abnormalities other than the microcytonia 
and hypochromia expected in the anemia eases. Urines Avere normal 
in all but the case Avith mild glomerulonephritis, even this shoAving 
only albumin and a normal microscopic picture. Blood pressures Avere 
normal in 19 cases; hypertension of moderate degree was present in 
the ease of renal disease and in tlu'ee instances of essential vascular 
disease. Icteric indices varied from 2.5 to 5.0 AA'ith no clinical jaundice 
appearing in any patient. 

It may be stated as a genei’al conclusion that no changes in any of 
the analyses occurred Avhich Avould indicate the slightest degree of 
toxicity folloAving the administration of oetofollin. Those postoperatNe 
changes Avhich might be expected to folloAV the removal of a source of 
infection and/or irritation in any series of postoperative patients took 
place in the normal manner ; e.g., improAmment of anemia ; return to 
the normal type of differential count, etc. 

A detailed analysis of the laboratory findings included: 

A. Blood Studies: 

1. White Blood Cells. — Under the course of administration of the 
varying dosages of the drug, the AA'hite cell count shoAA'ed no change 
other than Avould be expected in the normal postoperative patient ; the 
rapidity AAuth AA'hieh the count approached normal levels did not de- 
pend upon the magnitude of the dose. The loAvest count found AA'as 
4,600, occurring on the seventh day of administration of 10 milligrams 
daily ; the patient had at this time a normal differential count and no 
clinical symptoms referrable to the loAvered reading. Continued ad- 
ministration of oetofollin Avas folloAA'ed by normal levels. 

2. Differential Cell Count . — ^Prom the original hyperpolymorpho- 
nuclear count fovmd prior to the administration of 118 B, a gi’adual 
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lower level was reached, all cases approaching a normal distribution of 
cells on their discharge from the hospital. As both the total polymor- 
phonuclear count and the immature cell proportions dropped, the 
Ijonphocytes rose to their normal percentage. The rate of approach to 
the standard was in no way dependent upon the level of drug admiu- 
istration. The eosinophilic, basophilic and monocytic cells remained 
normal at all times. The continued use of oetofollin in the clinic Avas 
never followed by any more than a normal deviation of the cell dis- 
tribution. 

3. Red Blood Cells. — small number of patients had on admission 
to the hospital some gynecological disease associated with excessive 
v^inal bleeding and a resultant secondary anemia. These patients were 
given, prior to surgery, varying amounts of whole blood by transfusion. 
Their red cell counts on the third postoperative day still revealed a 
moderate secondary anemia. Administration of the drug did not inter- 
fere Avith the gradual but steady increase of the cell count, except in 
two instances of transitory depression. The first occurred in a patient 
receiAung five milligrams daily for seven days, at Avhieh time the red 
cell count had fallen from 4.50 million to 3.44 million and the hemo- 
globin from 86 per cent to 79 per cent. The second was a patient with 
an original count of 4.03 million on the third day and Avhose values 
fell to 3.36 and 3.22 million on the sixth and tenth postoperative days, 
the third and seventh days of administration of oetofollin, 5 milligrams 
daily. At both these determinations, however, the hemoglobin con- 
tinued to rise. Both eases AAmre maintained at the same drug levels as 
before, and on subsequent determinations at the clinic Avere found to 
be normal in both readings. 

4. Hemoglobin . — All readings Avere done by a single observer Avith 
the Salili apparatus, 100 per cent being equal to 14.0 6m. There Avere 
no effects other than almost a continuous rise in this value, practically 
all patients ending the period of observation AAUth higher levels than 
at the first postoperative reading. 

5. Red Cell Appearance. — Beyond the microcjdosis and hypochromia 
of the secondary anemia, no abnormal findings could be observed. 

6. Icteric Indices. — ^Blood draAAm at Amrjdng inteiwals during the 
hospital stay and clinic visits were examined for evidence of liver 
dysfunction. No patient had presented any clinical eAudence of jaun- 
dice or liver pathology. All determinations give values vdthin nor- 
mal limits, no degree of pathologic change being produced Avith the 
large dose of 30 milligrams a day. 

B. Urine Studies: 

In none of the characteristics studied (specific graAdty, reaction, al- 
bumin and reducing substance content, and microscopic picture) did the 
urine Amry from the normal, AAuth the exception of our single^ patient 
AArith chronic diffuse glomerulonephritis. In this latter patient the 
findings were in no way changed by the administration of oetofollin. 

C. Blood Pressure Studies: 

Four patients had elevated blood pressure readings, both pre- and 
postoperatively ; three Avith essential hjp)ertension and one^AAuth renal 
disease. In none of these nor in any of the remaining 1/ AA'ere any 
significant changes observed during the entire period of study. 
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Clinically, the patients revealed other interesting sjTnptoms: 

A. Presence of symptoms attributed to lowered estrogenic hormone 

levels: 

Although an occasional case of complete oophorectomy may present 
the picture of sudden menopausal sjmdrome while in the hospital, the 
onset of symptoms usually occurs some time later. This fact was real- 
ized at the onset of this study and there was no attempt to use these 
studies to evaluate the therapeutic efficiency of the drug under con- 
sideration. It is, therefore, only as an interesting fact that we state 
that 5 patients, 31 per cent of those seen in the clinic, developed some 
menopausal complaints wliile still on the medication. When the indi- 
vidual doses in three of these eases were increased all three were either 
markedly or completely improved. 

B. Toxic effects: 

One of the original aims in producing another synthetic estrogen was 
to find one with less toxicity than diethylstilbestrol or hexosterol. Al- 
though our laboratory findings did not reveal any pathological find- 
ings in tliis study, it is not inconceivable to imagine a clinically toxic 
effect not reflected in the body fluids or metabolic tests. In the close 
observation of the twenty-one living patients only one complained of 
nausea and vomiting after ingestion of the drug. This case, with mild 
chronic glomerulonephritis, received 10 milligrams twice a day on the 
fourth postoperative day and subsequently until a total of 100 milli- 
grams had been taken. During this time she complained of diffuse 
abdominal soreness, nausea and occasional vomiting, not associated at all 
with the time of drug ingestion. At this period, the temperature was 
normal, the abdomen obese, slightly distended and not tender. The 
bowels moved only with enemata. The dose of the drug was lowered to 5 
milligrams twice a day and was immediately followed by complete 
cessation of complaints. Later, the dosage was raised to 15 milligrams 
daily and the patient, ambulant at this time, had no recurrence of any 
complaints. 

No other instances of nausea or vomiting occurred. There were no 
cases that presented jaundice, hepatic tenderness, rash, pruritus, men- 
tal disturbances or intestinal disturbances. The only other voluntarily 
offered comments from the patients included a marked increase in 
appetite in one and a sudden increase in libido, both in the hospital and 
later at home, in another. 

C. Clinical effects of sudden withdrawal of octofollin: 

Of the 16 patients followed at the clinic, 12 were told to stop taking 
their medication. Two of these have not as yet returned for evalua- 
tion of their status. Of the remaining ten, 80 per cent have developed 
menopausal complaints of varying degree; the other 20 per cent have 
presented no complaints at all. In a general manner, the severity of 
the s:\nnptoms was correlated with the dosage of the synthetic estrogen 
that' they were receiving immediately before the ^vithdrawal, but the 
correlation is not perfect. 

D. Clinical effects of reinstituting therapy ivith octofollin: 

The eight patients who developed menopausal complaints were placed 
back on the drug, the dosage higher than those suggested by Freed 
and Greenhill, and found efficient by us. Three have .still to 'be seen 
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at the clinic ; the five who have been seen all present max’ked to com- 
plete relief. 

Summary and Conclusions 

1. A detailed study of the clinical effectiveness and possible toxicity 
of a new synthetic estrogen, oetofollin, unrelated to the stilbenes, has 
been made. 

2. In our hands it has proved to be an effective estrogen, when ad- 
ministered either orally or parenterally, and much less toxic than 
diethylstilbestrol at the therapeutic levels. 

3. In the intensive study of the hospitalized and the clinic group we 
would conclude that the average therapeutic range, for oral therapy, 

* is 1 to 5 mg. per day. 

4. In those patients who, for various reasons, do not respond well 
to oral therapy complete or marked relief may be obtained by admin- 
istering the drug intramuscularly in oil : 2 to 5 mg. one to three times 
per week. 

5. Twenty-one carefully selected patients, from whom all ovarian 
tissue was removed, were given large overdoses of oetofollin for varying 
times beginning on the fourth postoperative day, and a careful studj’’ 
was made of possible abnormal changes occurring in the blood cell pic- 
ture, hemoglobin level, blood pressure, urine, and icteric index which 
might indicate toxic reactions to the drug. Sixteen of these patients 
have been followed in the gjoiecologic endocrine clinic following their 
release from the hospital — the earliest cases for 6 months. No evi- 
dence of any toxic changes was found. 

6. A single case of nausea and vomiting in this postoperative group 
was stopped by reducing the dose to half, 20 mg. per day to 10 mg. per 
day. The resultant dose was still above the necessary level, and later 
elevation of the dosage did not bring about a recurrence of the com- 
plaints. 
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AN EVALUATION OF THE LOCAL USE OF SULFONAMIDE 
DRUGS IN CERTAIN GYNECOLOGICAL OPERATIONS 

William Raymond Richards, M.D., New York, N. Y. 

(From the Obstetrical and Gynecological Service [III Division] Bellevue Hospital, 
and From the Department of Obstetrics and Gynecology, New York University 

College of Medicine) 

I N THE medical literature of the past few years, a number of reports 
have appeared describing the local use of powdered sulfonamide 
drugs in a variety of surgical procedures. These reports have been 
almost uniformly favorable, the striking reduction in mortality from 
simple or complicated acute appendicitis pi’esenting pei’haps the most 
outstanding proof of the efficacy of this relatively new therapeutic 
measure. 

Lockwood,^ in 1941, after extensive clinical and laboratory studies, 
laid down the principles involved in the use of sulfonamide therapy as 
an aid to surgery. These principles may be stated briefly as follows : 

1. Sulfonamide compounds produce their results in infectious lesions 
by exercising a bacteriostatic effect on the organisms present. 

2. This effect is probably the result of specific interference with en- 
zymatic utilization by bacteria of some nutritive chemical factors such 
as pai'a-amino-benzoic acid. 

3. These substances, whose utilization by organisms has been blocked, 
will act also as inhibitors of sulfonamides when present in more than 
minimal concentrations. 

. 4. The curative effects of sulfonamides are maximal when the con- 
centration of drug is high, when the local cellular defense is active 
and when the concentration of sulfonamide inhibitors in the infected 
area is low. 

5. Localized areas of tissue necrosis and abscess formation contain 
large quantities of sulfonamide inhibitors, and organisms within such 
lesions are protected against the effects of the di-ugs. 

Material Reviewed 

On the gynecologic service at Bellevue Hospital, during the period 
from June 1, 1941, to May 1, 1943, sulfonamide drugs were used locally 
in abdominal operations on 62 occasions. Sixteen of these cases differed 
so widely as to type or as to manner of use of the drugs that they were 
excluded from this report. In 46 instances, however, the cases could 
be placed in one or another of four rather distinct categories and these 
46 cases have been analyzed as to indication for sulfonamides, post- 
operative morbidity, complications, Avoi;nd healing and length of hos- 
pitalization. Similar unselected cases in which no sulfonamide drugs 
were employed were analyzed in the same way for purposes of com- 
parison. 

A. Complete Hysterectomy 

In 13 eases, the primary indication for the use of sidfonamides was 
the performance of abdominal complete hysterectomy with potential 
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contamination of the peritoneal cavity from the vagina. Rontiiiely 
about 3 Urn. of powdered drug were placed between the leaves of the 
bioad liganionts and beneath the anterior bladder flap of peritoneum 
with an additional 3 Gm, being deposited in the cul-de-sac and about 
the operative site. In only 4 eases was the drug also placed in the 
abdominal incision. 

In two instances in this series, there was associated adnexal disease 
while in the untreated group, adnexal disease was present on six oc- 
casions. 

Referring to Table I, it will be seen that considering any or all 
criteria, no demonstrable effects are observed from the local use of 
sulfonamides. 

Table I 


COMPLETE 

HYSTEREC- 

TOilY 

average DUM- 
BER OF FEBRILE 
DAYS (AFTER 
72 HRS.) 

FEVER 

OVER 

101° 

WOUND 

infection 

COMPLI- 

CATIONS 

DAY OP 

dis- 

charge 

(aver- 

age) 

DEATHS 

Without 

sulfanil- 

amide 

13 cases 

3 

9 

or 

69% 

0 

or 

0% 1 

Vaginal 
hemorrhage 
on 15th day 

1 or 7% 

15 

0 

With 

sulfanil- 

amide 

13 cases 

6.5 

10 

or 

77% 

2 

or 

15% 

1. Parame- 
tritis 

12. Parame- 
tritis and 
fecal 
fistula 

2 or 15% 

1 

0 


B. Adnexal Disease Without Known Peritoneal Contamination 

In 14 eases, sulfonamide drugs were placed in the abdominal cavity 
because of the presence of adnexal disease manifesting a greater or 
lesser degree of acute or subacute inflammatory reaction. The indura- 
tion of the tissues and structures not removed plus the existence of raiv 
surfaces and shreds of inflammatory exudate seemed to suggest that 
local sulfonamide action might prevent bacterial growth in these favor- 
able media and, therefore, prevent postoperative complications due to 
infection. Usually about 5 Gm. of powdered drug were placed about 
the operative site and in the lower abdominal cavity. In all but 5 
eases, an additional 2 Gm. were placed in the layers of the abdominal 
incision during closure. 

In the untreated group, while the cases are grossly comparable, it 
must be stated that in general the degree of inflammatory reaction was 
somcAvhat less marked. As would be inferred, the drug was principally 
used in the cases showing the greater evidence of active infection. 

In any event, the comparative results listed in Table II, would not 
seem to indicate that the use of the drug had brought about any stii v- 
ing improvement in the postoperative courses of the 14 patients le- 
ported. 

0. Adnexal Disease With Gross Operative Peritoneal Contamination 

In 14 eases, the spill of frankly purulent or probably infected ma- 
terial into the peritoneal cavity during operative mampulation eons i- 
tutcd the indication for local use of sulfonamides. On all occasions, 
the source of spill v;as either a pyosalpinx or a tuboovarian abscess. 
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Table II 


ADNEXAL DIS- 
EASE WITHOUT 
CONTAMINA- 
TION OF 
PERITONEAL 
CAVITY 

AVERAGE NUM- 
BER OP FEBRILE 
DAYS (AFTER 
72 HRS.) 

FEVER 

OVER 

101“ 

WOUND 

INFECTION 

COMPLI- 

CATIONS 

DAY OP 
DIS- 
CHARGE 
(AVER- 
AGE) 

deaths 

Without sul- 

1.9 

10 

2 

Intestinal 

16 

0 

fanilamide 


or 

or 

obstruction 



14 cases 


70% 

14% 

1 or 7% 



With sulfa- 

2.7 

mam 

1 


20 

0 

uilamide 



or ! 

phlebitis 



14 cases 


BiW 

7% 

1 or 7% 




The eases chosen for comparison with this group are essentially identi- 
cal, the source and type of infected material being the same. 

Approximately the same use was made of the drugs in these cases as 
was described in the previous group, although in a few instances as 
much as 10 Gm. total were employed. In only 5 eases, however, was 
additional drug reported placed in the layers of the incision. 

As in the previous groups, examination of the comparative results 
with and without drug in Table III, reveals no evidence to support a 
conclusion that the drugs exerted any valuable effect. 

Table III 


ADNEXAL DIS- 
EASE WITH 
GROSS con- 
tamination 
OP PERI- 
TONEUM 

AVERAGE NUJX- 
BER OP FEBRILE 
DAYS after 

72 HRS. 

FfeVER 

OVER 

101” 

WOUND 

infection 

compli- 

cations 

DAY OF 

dis- 

charge 

(aver- 

age) 

deaths 

Without 

sulfanil- 

amide 

14 cases 

1.7 

10 

or 

71% 

0 

or 

0% 

Parametritis 

1 or7% 

14.0 

0 

With 

sulfanil- 

amide 

14 eases 

4.9 

11 

or 

78% 1 

1 

j 

1 

or 

7% 

1. Parame- 
tritis 

2. Parame- 
tritis 

3. Pulm. em- 
bolus 

3 or 21% 

18.3 

0 


D, Preoperative Pelvic or Generalized Peritonitis 
Only 5 cases of pelvic or generalized peritonitis were subjected to 
surgery on the gynecologic service during the period of study. All of 
these patients were acutely ill at the time of operation and 4 of them 
were known to have large pelvic inflammatory adnexal masses, unsuc- 
cessfully treated by conservative measures. In the fifth case, peri- 
tonitis was the result of a vigorous vaginal douche with concentrated 
magnesium sulphate used in an effort to induce abortion, and probably 
was not primarily infectious in origin. Of the 4 adnexal disease cases, 
the 3 that recovered ^vere operated on fairly promptly while the pa- 
tient who died refused operation until approximately 16 hours after 
a large tuboovarian abscess was believed to have ruptured. All of 
these patients ivere drained either abdominally or vaginally and the 
amount of drug deposited in the abdominal cavity varied between 10 
and 15 Gm. The results are listed in Table 
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Table IV 


PEEOPERATIVE 

PERITONITIS 

AVERAGE NUM- 
BER OF FEBRILE 

DAYS AFTER 

72 HRS. 

FEVER 

OVER 

101° 

WOUND 

INFECTION 

COMPLI- 

CATIONS 

DAY OF 

DIS- 

CHARGE 

(aver- 

age) 

DEATHS 

With sulfa- 
nilamide 

5 cases 

8 

3 

0 

0 

25 

1 


Unfortunately, no suitable cases were found in which sulfonamides 
were not used to compare with this group. However, it might be con- 
cluded justifiably that the recovery of 4 out of 5 patients gravelj^ ill 
from this very serious disease would indicate the liberal use of sul- 
fonamides locally in all cases of peritonitis as a routine measure, since 
in the past the mortality rate from this complication has always been 
extremely high. 

Discussion 


On evaluating the results of the local use of sulfonamide drugs in 
gynecologic operations performed on the tjqies of eases analyzed, it is 
rather surprising even in so small a series that, with the exception of 
Group D, no particular value could be ascribed to their use. No sig- 
nificant toxic reactions were noted, sulfanilamide being employed in 
thirty-nine eases and sulfathiazole in the remaining seven. In most 
instances, however, the total amount of drug used did not exceed 8 
Gm., a dosage which might be considered too small. This possibility is 
enhanced by the finding of Lockwood that when the concentration of 
sulfonamide inhibitors is high, the concentration of the drug must be 
correspondingly high. Certainly in the presence of long-standing ad- 
nexal disease with resulting productive inflammatory reaction, locu- 
lated pus and peritoneal exudate, one might anticipate substantial con- 
centrations of inhibitors. Again, a second of Lockwood’s principles is 
not effective here, since the local cellular defenses of the pelvic peri- 
toneum cannot be considered very active in cases of chronic salpingitis 
of long duration. In the recovered cases of peritonitis, it is plausible 
to assume that the favorable results were due more to the protection 
of the freshly contaminated extrapelvic peritoneum than to local effect 

on the original focus. . ^ 

While cultural studies were not made in all cases, in most instance 

in which cultures were reported, organisms of low virulence veie 

recovered. Similarly, in complete hysterectomy, where 

of the peritoneum results from opening the vaginal vault, bacteiia 

marked pathogenicity would not be encountered commonly. 

These several considerations may be of significance in exp aming 
failure of sulfonamide drugs to produce the dramatm , 

cases reported here which have rather “f 

branches of surgery. In the only article found in the f "™ 

tag the value of local sulfonamides in obstetric and gjn g P 
tions (Bibb— 1942),= the results in similar cases were la 
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vincing although the eonehision was drawn that a step in the right 
direction had been taken. 

Summary and Conclusions 

1. A brief review of Lockwood’s principles relative to the use of 
sulfonamide drugs as an aid to surgery is presented. 

2. An analysis is made of 46 eases in which sulfonamide drugs Avere 
used locally in gynecologic operations in comparison ivith an essen- 
tially similar group of cases in which sulfonamide drugs were not used. 
(Group D excepted.) 

3. Excluding Group D (peritonitis), this analysis and comparison 
demonstrated no effects, either faimrable or unfaAmrable, which could 
be attributed to the use of these drugs locally in the abdominal cavity. 

4. Pathologic factors peculiar to the types of gynecologic cases pre- 
sented are offered as possilile explanations for the apparent lack of Amine 
of local sulfonamide therapy in these eases. 

5. Four of five patients suffering from peritonitis of pelvic origin 
reeoA'ered, sulfonamide drugs being used locally at operation. This is 
thought to be suggestive, though not conclusive, evidence that therapy 
Avas effective. 
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THE LACTOGENIC EFFECT OF PROLACTIN 
IN THE HUMAN BEING* 

S. G. WiNSON, M.D., Philadelphia, Pa. 

(From the Department of Ohstetrics and Gynecology of the Mount Sinai Hospital) 

G rowth and secretion of the mammary glands are controlled 
mainly by hormones, but different hormones are involved in these 
tAvo distinct processes. The anterior lobe of the pituitary exercises a 
direct control over milk secretion through its lactogenic principle, pro- 
lactin, and over the development and groAAdh of the mammaiy glands 
tlu’ough a mammogenic hormone. In addition, the anterior hypophysis 
exerts an indirect control of the structure and function of the breasts 
through the medium of the ovarian sterols, estrogen and progesterone. 

Both mammary groAvth and lactation Avere observed, as early as 1928, 
to folloAv the administration of crude pituitary extracts in virginal 
experimental animals AAuth intact ovaries by Strieker and Grueter^ 
and others. The enlargement of the crop sac of pigeons Avith the 
formation of “crop milk” AA-as reported in 1931 by Riddle and 
Braucher.- All of these earlier results Avere obtained Avith simple 
pituitary extracts but did not demonstrate the identity of the specific 
hormone involved. 


•Presontocl at a meeting of the Obstetrical Society of Philadelphia, April 1, 1943. 
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The isolation of the hypophyseal hormone that excites lactation was 
established in 1932 to 1933 by Riddle, Bates and Dyfehorn^ who called 
It prolactin.' Confirmation of the hormone’s individuality and laeto- 
pnie iunetion w-as shortly thereafter supplied by Catchpole and Lyons/ 
by Gar(^er and Turner® and others. In 1935, Bates and Riddle® 
described an improved method of extraction and a more accurate stand- 
ardization of the substance by assaying its stimnhting influence on the 
growflh of the crop gland of pigeons. 


Laetogenesis involves preparation of the breast by estrogen and 
progesterone. Prolactin then initiates and maintains milk secretion. 
Prolactin is formed bj’' the eosinophilic cells of the anterior lobe of the 
pituitary.' As isolated in crystalline form, prolactin is stable, water 
soluble and has a pH 3 to 4. It has not yet been chemically identified 
but it seems to be free from antigenic proteins. 

In the experimental animal, prolactin controls carbohydrate metabo- 
lism, augments growth, inhibits estrus, elevates the basal metabolism 
rate and evokes maternal behavior. Prolactin, as well as the earlier 
crude pituitary extracts, often increases the milic yield of domestic 
animals, although the reports concerning this effect are by no means 


uniform. 


In the earliest clinical trials of prolactin, Kurzrok® improved the 
lactation in twenty-five of twenty-nine women by the administration 
of from 75 to 400 I. U.*' between the sixth and ninth post-partnm 
days.- Evans® later reported successful trials wdth total doses of 
from 1,000 to 2,500 I. U. Ross^® used larger doses, such as 400 to 
1,000 I. U. twice daily on the sixth and seventh days post partum, to 
increase milk secretion. Employing similar doses, Stewart and Pratt^^ 
obtained no significant increase in milk secretion. Kenny and King^~ 
caused lactation to become sufficient in 74 per cent of treated women 
as compared to a sufficient supply of milk in 19 per cent of untreated 
women. Weiner^® failed to produce lactation in castrated girls by the 
combined use of estrogenic hormones and prolactin. In our experi- 
ence, prolactin is a fairly effective means of initiating and increasing 
milk secretion in puerperal women. 


In our work with prolactin (Schering), three groups of puerperal 
patients were studied as follows : 

Expenment l.—ln the first group of forty puerperal women, tirenty 
were given prolactin and twenty were used as controls. The foi'ty com- 
prising the two groups, treated and tmtreated, wei’e not permitted to 
nurse their infants because of prematurity, etc. Prolactin injections 
of 100 I. U. twice dailv were started on the first post-partnm day and 
continued for five consecutive days. Pumping of the breasts of all the 
patients every eight hours ivas begun the day after prolactm was 
started and continued for five days. In all patients, the amoun ol 
miUi: per pumping and the output per day were noted. Results s ion 
that the average quantity of milk secreted by the prolactin-treated 
mothers Avas more than twdce the aA'erage quantity secreted bj _ tlie 
untreated women (Table I). The smallest quantity of milk obtained 


♦One international unit is the specific activity 
stanclarfi preparations established by the Health 
Nations. 


contained in 0.1 millisram of the 
Organization of the Leari-*G of 
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per day from mothers receiving prolactin was 12 ounces on the fifth 
day; the largest qiiantit 3 ^ 25i/^ ounces. In the control group, the lowest 
output on the fifth day was 3 ounces; the highest was no more than 
131/2 ounces. 

Table I. Lactogenic Effect of Prolactin in Post-Partem Women as Measured 
BY the Average Daily Milk Yield Obtained by Pumping 


BAY OF 
PUMPING 

prolactin treated 
group op 20 

average daily quantity 
MILK per patient 

control group 

OF 20 

average daily quantity 

MILK PER patient 

1 

oz. Ity 

oz. 0 

2 

oz. 3 

oz. % 

3 

oz. 7y> 

oz. 3 

4 

oz. 13% 

oz. 6 

5 

oz. 19% 

oz. 10% 


Experhnent 2 . — One hundred patients were given 100 I. U. of pro- 
lactin twice daily from the first to the fifth day post partum, inclusive. 
One hiuidi’ed similar patients were used as controls. Both the control 
and treated patients were equally divided as to ward and private 
status. The infants of the treated and control groups were breast-fed 
during the ten daj^s of observation. The infants were nursed at in- 
tervals of four hours beginning twelve hours after birth. The infants 
whose mothers received prolactin lost less weight and regained weight 
faster than the infants of the control group. Three-fourths of the in- 
fants regained or exceeded their birth weight witliin the ten-day period 
when prolactin was used, whereas only one-sixth of the control group 
regained their birth weight during that period (Table II). 


Table II, Effect on Infants of 100 Units of Prolactin Administered to Mothers 
Twice Daily From the First to the Fifth Day, Post Partum 


NUMBER OP INFANTS 

OF 100 TREATED MOTHERS 

NUMBER OP INFANTS 

OF 100 CONTROL MOTHERS 

Average number of days from 
birth until infant showed 
gain in weight 

2.3 

3.1 

Percentage of body weight loss 

4.3% 

5.7% 

Infants regaining birth weight 
witMn ten days 

83% 

37% 


The type of delivery, spontaneous or operative, the parity of the 
mother and the sex of the child had but little bearing on the results 
of this study. Infants who were injured during birth were not used 
in this study. 

Only twenty-five of each group were followed up for three months. 
Twenty of the infants whose mothers received prolactin were still 
breast-fed. Breast feeding of the remaining five was discontinued be- 
cause of inconvenience or fissured nipples. Twenty-three of the tiventy- 
five m the control group, followed up for tluee montlis, were still 
nursing their infants. 

Experiment 3. — ^Prolactin, 100 I. TJ. twice daily for five days, was 
given to improve the jfield of millv in a gi’oup of fifty laetating women 
when it was apparent, from five to seven daj's after birth, that the 
miUc supply was markedly insufficient as determined l)y the excessive 
weight loss of the infants maintained solel 5 ^ bj^ breast feeding. 

^The results obtained were as follows : Thirty-six of the fifty patients 
(72 per cent) showed a definitely good response. Of the remaining 
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fourteen patients, four (8 per cent) exhibited partial improvement 
ana ten (20 per cent) showed no response. 

The reactions to injections of prolactin, observed in our 170 patients, 
may be classified as local and sj'-stemic. Locally pain at the site of 
injection was the most common complaint. Redness and swelling 
were noted in about 10 per cent of the ivomen who complained of pain. 
Liere was not a single ease of suppuration at the site of injection. 
Moderate ele ration of temperature occurred in only three patients. 
It was ascribed to prolactin after all other factors were eliminated. The 
temperature z'eeeded to a normal level within 24 hours after withdrawal 
of the prolactin. Engorgement of the breasts without elevation of the 
temperature was present in twelve patients. Although it was also 
relieved by discontinuing the prolactin, a free flow of milk remained. 


Summary 

1. The effect of prolactin on the secretion of milk in one hundred 
and seventy puerperal women divided in three groups was studied. 

2. In the first group of twenty women whose infants could not be 
put to the breasts for various reasons, pumping of the breasts at 
regular intervals yielded more than double the quantity of milk than 
in the control group. 

3. In the second group of one hundred private and ward patients, 
85 per cent of the infants regained their birth weight ten days after 
deliver 3 ^ Only 30 per cent of tlie control group regained their birth 
weight without the aid of bottle feeding. 

4. The type of delivery, spontaneous or operative, parity of the 
mother aiid sex of the child had but little influence on the results. 

5. In the third series of fifty women, prolactin was used to improve 
lactation when it ivas apparent by the rapid loss of weight of the 
infants that the milk supply was insufficient to maintain the life of the 
infants. A good response ivas obtained in 72 per cent of the fifty 
women; partial response in 8 per cent and no response in 20 per cent. 

The author wishes to thank Doctors Erwin Sehwenk and Max Gilbert of the Scher- 
ing- Corporation for supplying the material for this investigation ; Doctor Charles Mazer 
for his unlimited advice and guidance, and .the Obstetric and Gynecologic Staffs of 
the Mount Sinai Hospital for their sincere cooperation, without which this investigation 
would not have been possible. 
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SEVERE PRE-ECLAMPSIA- 

Charles J\I. IMcLane, and Katherine Kuder, M.D., 

New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 
College and the Nexo Yorh Hospital) 

A lthough mncL has been Avritten about the toxemias of preg- 
nancy there is still no Avell accepted cause nor completely satis- 
factory type of treatment for severe pre-eclampsia or eclampsia. Hoay- 
ever, a careful study of all such eases might ultimately lead to a clearer 
understanding of this complication of pregnancy. We define severe 
pre-eclampsia as that type of toxemia occurring most frequently in 
the third trimester of pregnancy showing two or more of the folloAving 
symptoms or signs: (1) a sudden sharp rise of blood pressure; (2) 
moderate to large amounts of albumin in the urine; (3) elevation of 
uric acid and lowering of CO, combining poAver in the blood ; (4) Amry- 
ing degrees of edema and accompanied by (5) such symptoms as head- 
ache, epigastric pain, visual disturbance and (6) rapid gain in weight. 
In this clinic, seA’^ere pre-eclampsia and eclampsia are considered to be 
the same disease entity. Severe pre-eclampsia if not effectively treated 
may result in the more severe form of the disease and terminate in 
conAuilsions. The disease is then classified as eclampsia. 

Prom September 1, 1932, until December 31, 1942, there Avere, in the 
Woman’s Clinic of the NeAV York Hospital, 332 eases of severe pre- 
eclampsia, 42 of Avhom dcA’^eloped convulsions after admission to the 
hospital and after varying periods of treatment. These 42 eases, there- 
fore, represent failures in our treatment of seA^ere pre-eclampsia. 
TAventy additional cases of eclampsia occurring during the above 
period haAm not been included because they had a conAmlsion prior 
to admission to the hospital, and had not been under observation in 
this clinic during the antenatal period. 

Incidence 

These 332 cases of severe pre-eclami5sia and eclampsia occurred in 
a total of 37,937 pregnancies, giving an incidence of 0.87 per cent. The 
incidence for severe pre-eclauApsia alone is 0.76 per cent. Our clinic 
incidence for all toxemias is 7.12 per cent, and severe pre-eclampsia 
and severe pre-eclampsia folloAA'ed by convulsions represent 12.2 per 
cent of all the toxemias. 

The distribution of cases betAveen the Avhite and black races Avas 
91.03 per cent to 8.97 per cent, respectiA'ely. In our clinic 8.3 per cent 
of the patients are black, so the disease apparently is not more common 
in one race than in the other. Of the 332 severe pre-eclampsia and 
eclampsia cases 44, or 13.25 per cent, occurred in private patients. The 
inciden ce of private deliveries in our clinic is 17.7 per cent, so that tlie 

•Presented, by invitation, at a meeting of the New York Ob.stetrical Society, May 
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incidenee of the disease is appreciably less in private patients than in 
ward patients. 

Of the 290 patients with severe pre-eclampsia, 193 or 66.6 per cent 
were m their first pregnancy, 50 or 17 per cent in their second, and 47 
or 16.4 per cent in their third or more ; the highest parity was in one 
patient having her tenth pregnaue 5 L In the clinic as a whole there 
have been 48.3 per cent of primigravidas and 51.7 per cent of miilti- 
gravidas. In the eclamptic group 36 or 85 per cent were in their first 
pregnancy, 1 or 4 per cent was in a second pregnancy, and 5 or 11 per 
cent had had two or more pregnancies. Severe pre-eclampsia, and to 
a greater^ extent severe pre-eclampsia followed by convulsions is defi- 
nitely a disease of patients pregnant for the first time. 

Only 35 of these two groups of eases gave a history of previous 
diseases that might have a bearing on their condition. These are so 
few and so scattered as to be of no significance. Scarlet fever, the 
commonest, occurred in only 21 of the group. Twenty- two of the 
severe pre-eelamptics and 2 of the eclamptics gave a history of a 
previous toxemia, and 24 of the severe pre-eelamptics and one of the 
eclamptics had a toxemia in a subsequent pregnancy. Three patients, 
only, had severe pre-eclampsia twice in our clinic. None of the pa- 
tients with eclampsia had a subsequent eclampsia or severe pre-eclampsia. 

Table I. Symptoms and Signs of Severe Pre-eclampsia 


1. Sudden Sharp Eise in Blood Pressure. 

2. Moderate to targe Amounts of Albumin in the Urine. 

3. Elevation of Uric Acid and Lowering of CO, in the Blood. 

4. Varjing Degrees of Edema. 

5. Headache, Epigastric Pain, Visual Disturbances. 

6. Rapid Gain in Weight. 


Table II shows the age incidence expressed in percentage for various 
five-year periods. It can be seen that 60.3 per cent of severe pre- 
eclampsia occurred between the ages of 25 and 34. Comparing this 
with the age group for the clinic as a whole, it is seen that 57.9 per 
cent of our obstetrical patients are between the ages of 25^and 34. The 
greatest number of patients with eclampsia (35.77 per cent) are deliv- 
ered between the ages of 20 and 24. 


Table II. Age Incidence in Per Cent 


I 

AGE -20 

20 TO 24 

25 TO 29 

1 30 TO 34 

1 35 TO 39 

40+ 

Clmic (1936) 

3.0 

27.5 

34.6 

1 23.3 

I 9-6 1 

1.8 

Severe Pre-eclampsia 

3.7 . 

22.4 

31.7 

2S.6 

10.0 1 

3.4 

Eclampsia 

9.5 

, 35.7 

16.6 

23.9 

9.5 1 

4.7 


Of the 290 eases of severe pre-eelampsia, 11 or 3.7 per cent occurred 
before the twenty-seventh week, or in the second trimester ot preg- 
nancy. One hundred cases, or 34.4 per cent, occurred before the 
thirty-fifth week, or probably at a time when the chances of getting a 
viable infant were poor. There seems to be 75^, 

tween the period of gestation and the weight of “1’ 

ease. AYe arbitrarily studied all babies horn in the thirty-se^ entti u eek 
of gestation and found that these 24 babies varied m weight * om 1 
grams to 4.565 grams. Six of these l^abics weighed under 2,000 giams 
and 11 of them under 2.500 grams. Only three of the babies nere l oin 
dead, and of these only one was macerated, so there cannot ha^e been 
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any post-mortem loss of weight to account for the small size of the 

In the eclamptic group only one case occurred in the second trimes- 
ter, and 14 or 33.3 per cent occurred before the thirty-fifth week. 
There were only three babies born in the thirty-seventh week, weigh- 
ing 1,960, 2,000 and 2,350 grams, respectively; one was stillborn. 

The average weight gain for the severe pre-eclampsia group was 26.8 
pounds and for the eclampsia group, 27.3 pounds. Since this is about 
the same gain as that considered normal during pregnancy by most 
clinics, it must be added that our weight gain for each patient was that 
noted at the time of admission. We compared the weight gain of our 
patients in weekly groups from the thirty-fourth week to term with 
those of normal pregnancies, but because of the small number in each 
week in our series no conclusions could be drawn. 

Several other observations have come out of this study. There were 
10 sets of twins (8 in severe pre-eclampties, 2 in eelamptics), an inci- 
dence of 3.07 as compared with the clinic incidence of 1.03 per cent. 
There were 27 breech presentations (21 in severe pre-eclamptics and 6 
in eelamptics), an incidence of 8.1 per cent as compared with that of 
the clinic of 4.13 per cent. There were eight cases of ante-partum 
bleeding in the patients with severe pre-eclampsia, 4 or 1.3 per cent of 
which were due to premature separation, and 3 or 1 per cent were due 
to placenta previa. The clinic incidence for premature separation is 
0.396 per cent and for placenta previa, 0.552 per cent, so that the per- 
centage figure in our series for premature separation is three times as 
high as the clinic incidence, and for placenta previa twice as high. 
One patient in the severe pre-eclamptic group had the disease with a 
blood pressure never above 140/90, while the highest elevation was 
270/140, and the average was 179/113. The lowest elevation in the 
eclamptic group was 160/100 and the highest 270/170 with an average 
elevation of 194/118. The CO 2 combining power in^the severe pre- 
eclampties averaged 41.61, ranging from 21.7 to 55.6, and in the 
eelamptics the average was 38.02, with the range from 23 to 41.5. The 
uric acid averaged in the former 4.88, and in the latter 5.55. 

Treatment 

Tables III and lY show the various types of treatment employed, 
some patients having more than one t^e. The treatment of these 
cases fell into two categories on admission. If the pre-eclampsia was 


Table III. Medical Treatment 



severe 

PRE-ECLAMFSIA 

ECLAMPSIA 

Modified Stroganoff 

64 

14 

Routine glucose, rest in bed, sedatives, 
low salt diet 

142 

15 


Table IV. Onset op Labor and Treatment 



SEVERE 

PRE-ECLAMPSIA 

eclampsia 

Spontaneous 

167 

22 

Induction bv: 



Bag 

25 

0 

Bougie 

s 

6 

Artificial Rupture oi Membranes 

6 

0 

Medical 

106 

11 
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not too fulminating, routine treatment was given. This consists of rest 
in bed, sedatives if indicated, pins a low proteiii, Ioav salt diet. This 
was used in 142 severe pre-eelampties and 15 eelampties. Otherwise, 
a modified Stroganoff regime nms started. This consisted of morphine 
snlfate, two % grain doses, and chloral hydrate, 4 doses. This ivas 
given at stated intervals and tried in 64 pre-eclampties and 14 eelamp- 
tics. IntraAmnons glucose was given if thought necessary in conjunc- 
tion with both of the above methods. Molar lactate Avas giA’^en Avhen the 
CO, fell beloAv 35 Amlumes per cent. Intramuscular injection of magne- 
sium sulfate AA'as never used. If, despite the above types of treatment, the 
patient became Avorse and failed to go into spontaneous labor, induc- 
tion or cesarean section was usually done. It has long been felt that a 
toxemia leads to an increased irritability of the uterus. (Table r\b) 
The fact that 167 of the seAmre pre-eelamptie group and 22 of the 
eclamptic, or 56.9 per cent, Avent into labor spontaneously Avould seem to 
add further proof to this feeling until Ave consider that 93.6 per cent of 
our clinic patients have a spontaneous onset of labor. In many of these 
eases labor started from one to seAmral days after a medical induction 
had failed. Medical induction Aims tried 142 times in 106 patients AAdth 
severe pre-eclampsia, failing 96 times. In 15 cases of eclampsia it Avas 
tried 12 times, failing in only three instances. To induce labor by 
surgical means the Voorhees bag was used in 25 seAmre pre-eelamptics 
and 5 eelampties, the bougie in 8 of the former and 6 of the latter. The 
bougie has been used only tAviee since 1935. Artificial rupture of the 
membranes Avas the method of induction in 6 cases of severe pre- 
eclampsia and in none of the eelampties. 

It is our feeling from studying these cases that a tjTiical severe 
pre-eclampsia does not improve appreciably under either of the medi- 
cal forms of treatment. If the blood pressure is taken at tAVO-hour 
intervals there are times during the course of the day Avhen it may be 
at loAver leAmls for tAvo or three readings, but it inevitably returns to 
dangerous leAmls. In our group of 332 eases only 52 showed any 
definite improAmment before delivery, or before the first convulsion. 
One hundred and fifty-four of the 280 cases Avho failed to shoAv im- 
proAmment Avent into labor spontaneously Avhile under treatment, leav- 
ing 126 cases Avho did not improAm and Avho, therefore, needed to be 
induced or delh^ered. It is Amry difficult to separate the milder forms 
of seAmre pre-eclampsia from mild pre-eclampsia, and Ave feel that some 
of our cases that shoAved improvement might Avell be in this border line 
group. "We Avere impressed by the obAdous lack of improA'^ement in the 
real fulminating cases. 

Table V shoAVS the method of deliAmry used in this series of cases. 
One hundred and sixty-four of the cases of seAmre pre-eclampsia de- 
liAmred spontaneously and 124 had operathm deliveries. Of the 124 
operathm eases, 68 of the operations AAmre done because of the pre- 
eclampsia. A total of 27 cesarean sections in the severe pre-eclampsia 
group AAms done, 21 for the disease and 6 for other indications such as 
premature separation, contracted pelAus, and so forth. 


Table Y. Type op Delivery 


1 SEVERE PRE-ECLA5tPSIA 

1 ECLAitPSIA 

Abortions, spontaneous 
Spontaneous 

Operative 


MW 
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In the 21 sections done for the disease two were miniature sections. 
In the remaining 19 cases only two of the babies failed to survive ; one 
delivered in the thirty-third week weighed 1,390 Gm. and lived 23 days 
before dying due to prematurity; the other deliA^ered in the thirty- 
seventh week, weighed 1,260 Gm. and died at the end of five_ weeks of 
a septicemia originating in the cord. Two infant deaths in the 19 
cases give a fetal mortalitj’ of 10.5 per cent as compared to that of 20 
per cent for the whole series. The incidence of sections in the 290 
cases is 9.3 per cent. 

In the eclampsia group there were 29 operative deliveries in the 42 
cases. The disease itself was the indication for operation in all but 3 
of the 29. To list the three exceptions : one low forceps was done for 
severe pre-eclampsia and the patient had a convulsion soon afterward; 
another loAV forceps was done for prolonged second stage ; azid a classi- 
cal cesarean section was done for renal disease, the eclamptic convul- 
sion occurring eighteen hours after delivery. All three babies deliv- 
ered by cesarean section lived. 


Results 

There were no maternal deaths in the 290 cases of severe pre- 
eclampsia and one death m the 42 eases of eclampsia. This gives a 
maternal mortality of .30 per cent for the 332 cases. A short summary 
of the history of the patient who died follows. 

The patient was a 21-year-old white primigravida with a negative 
past history whose E.D.C. was September 2, 1937. She was followed 
in our out-patient clinic at regular intervals from March 25, 1937, until 
admission to the hospital on October 6, 1937. The blood pressure on 
September 2nd, was 90/60, but one week later showed a sudden rise to 
144/90. During the next four Aveeks the systolic pressure varied from 
120 to 140 and the diastolic betiveen 80 and 90. There was a 2-plus 
albumin on September 29, and 4-plus on the day of admission. The 
weight gain was 30 kg. total, Avith a gain of 17 kg. in the last trimester. 
There Avere no subjective sjnnptoms at the time of admission: uric acid 
Avas 4.2; COo, 42.4; albvAmm, IV 2 Gm. per liter; blood pressure 150 to 
155/100 on October 7th, and 8th. Labor began spontaneously at 4:00 
p.M. on the Sth of October, pains Avere A^erj^ good by midnight, but the 
pressure Avas 190/115 and the patient complained of severe headache. 
Slorphine, 14 grain, Avas given at 12 :45 a.m. on the 9th. The first con- 
vulsion occurred at 1 :30 a.5i. on the 9th, fifty-five and a half hours after 
admission. She had tAvelve convulsions before delivery. Labor lasted 
32 hours; she Avas delivered Avhile in deep coma Avithout an anesthesia. 
The baby surv^ed. She had two more coiiAmlsions post partum and 
died ten and a half hours after deliA'ci'y. Treatment consisted of 
Stroganofi plus atropin, digitan, intravenous glucose and nasal oxygen, 
Izut she never responded to any treatment. Aiztops3’- shoAved peripheral 
necrosis and thrombosis in the liver and bronchopneumonia. It might 
be that had this patient, because of her excessive Aveight gain and 
elevation of pressure near term, been admitted sooner this catastrophe 
could have been avoided. She delivered more than five Avecks past 
her expected date of confinement and certainly had a fulminating tj'pe 
of toxemia once labor started. 

Table VI sIioavs the gross fetal mortality in the pre-eclampsia group 
and lists those cases in Avhich a definite cause of death Avas noted. 
These have been arranged according to the Aveight of the fetus and the 
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Table VI. Infantile Mortality in Severe Pre-eclampsia 


WEIGHT IN GRAMS 

gestation 

IN AVEEKS 

TOTAL 

DEAD 

STATED CAUSE OF DEATH 

-1,000 

20-30 

8 


1,000 to 1,499 

29-39 

1 

16 

Malformation 1 

Infected Cord 1 

1,500 to 1,999 

29-38 

7 

Pneumonia 1 

2,000 to 2,499 

35-44 

8 


2,500 to 2,999 

36-42 

7 

Malformation 1 

Premature Separation 1 

3,000 to 3,499 

36-45 

7 

Intracranial Hemorrhage 3 
Erythroblastosis 1 

3,500-t- 

27-43 

4 

Intracranial Hemorrhage 1 

Unlmown 

41 

1 

Total 

1 

58 

10 


Incidence of mortality, 19.46% 


dui’ation of pregnancy in weeks. In the severe pre-eclampsia group 58 
babies, or 19.46 per cent, were lost ; 48 of these are presumed to have 
succumbed because of the disease. Table VII shows 13, or 29.54 per 
cent, were lost in the eclamptic group, 10 of whom apparently died 
because of the eclampsia. It can be seen from the table that the weight 
of the baby varies considerably in the same period of pregnancy. 
There were 31 dead babies in the severe pre-eclampsia group who 
weighed under 2,000 Gm., and 21 that survived. In the eelamptics fiA’'e 
under 2,000 Gm. died and one lived. This means that 62.07 per cent 
of the babies under 2,000 Gm. died. In the clinic as a whole only 37.98 
per cent of these babies die. 

Table VII. Infantile Mortality in Eclampsia 


WEIGHT IN GRAMS 

GESTATION 

IN WEEKS 

TOTAIi 1 
PEAP 1 

STATED CAUSE OF DEATH 

-1,000 

32 

1 


1,000 to 1,499 

27-33 

3 


1,500 to 1,999 

38 

1 


2,000 to 2,499 

33-38 

3 

Premature Separation ■ 1 

2,500 to 2,999 

33-39 

2 

Erythroblastosis 1 

3,000 to 3,499 

41-42 

2 


3,500+ 

39 

1 

Intracranial Hemorrhage 1 

Total 


13 

3 


Incidence of mortality, 29.54% 


Ninety-nine patients admitted prior to the thirty-fifth week of preg- 
nancy were continued on conservative treatment despite lack of im- 
provement until the baby was thought to be viable. Of this group 61 
delivered babies that survived and 38 had babies either stillborn or 
who died in the neonatal period. 

Pollow-Up 

Two hundred and thirty-one of the severe pre-eclampsias were seen 
in the clinic at sis weeks’ post partum. Of this number 74 had eleva- 
tions in blood pressure (140/90 or above) and 157 were normal, as 
shown in Table VIII. In the follow-up of from one to nine years 43 
patients, or 14.82 per cent of the whole group, had eievations_ of blood 
pressure. If we count only the patients followed, ebminating those 
who did not return post partum, we have 17.26 per cent with an ele- 
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Table VIII. Follow-Up 



severe PRE-ECLAMPSIA 

1 BLOOD PRESSURE 

ECLAMPSIA 

BLOOD PRESSURE 

6 "WEEKS 

! 

ELEVATED 

. 1 TO 9 

YEARS 

! 

6 WEEKS 

i 

ELEVATED 

1to9 

YEARS 

Normal 

157 

9 

23 

0 

Elevated (140/90 or above) 

74 

32 

6 

2 

Did not return 

59 

2 

12 

1 

Died 



1 


TOTAL 

290 

43 

42 1 

3 


vatioD of blood pressure. The histories of the 43 who had elevations 
were investigated further and only nine of these gave a history of a 
previous toxemia ; three gaA'^e a histoiy of scarlet fever, and one had a 
kidney infection. Since two of these complications occurred in the 
same patient, we have 12 patients who might have suffered previous 
kidney damage. This leaves 31 out of 290, or 10.7 per cent, who suf- 
fered permanent kidney damage as a result of this severe pre-eclampsia. 

The eclamptic patients returned so poorly even to the six weeks post- 
partum clinic that the figures do not warrant any comment. 

Seventy-one of the 290 patients had a subsequent pregnancy in our 
clinic. Of this group 47 were considered noi’mal in their subsequent 
pregnancy and 24 had another toxemia — the types are listed in Table 
IX. The follow-up in the eclamptic group again was inadequate. 


Table IX. Study of Subsequent Pregnancies 



SEVERE 

PRE-ECLAMPSIA 

ECLAMPSIA 

No Toxemia 

47 

1 

Toxemia — Severe Pre-eclampsia 

2 

0 

Eclampsia 1 

1 

0 

Mild Pre-eclampsia 

6 

1 

Hypertensive Disease 

4 

0 

Renal Disease 

3 

0 

Unclassified 

S 

0 

1 

71 

2 


Discussion 

We feel from this study that the treatment of severe pre-eclampsia 
as outlmed gives excellent results as far as the mother is concerned. 
One maternal death in 832 eases is a very low figure. Of interest is the 
fact that there were no additional maternal deaths in the 20 cases of 
eclampsia not included in this study. The fulminating cases of severe 
pre-eclampsia do not improve under conservative treatment, respond- 
ing apparently only to termination . of the pregnancy. It might be 
possible to deliver this group earlier and perhaps improve our fetal 
mortality figures. 

With this in mind, we have studied very carefully Die 58 cases of 
severe pre-eclampsia in which the babies died. Seventeen of these 
patients showed temporary improvement for two to six hours witliin 
the first forty-eight hours after admission. Of these 17 babies, nine 
weighed 2,000 6m. or over, and all died after the period of improve- 
ment and before any attempt was made to get the patient into labor 
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or deliver her. This period of improvement was so short as to be of 
little value, but Ave would like to make the point that had labor been 
induced or deliA’'eiy effected earlier in the hosiiital stay, a Ihdng baby 
might have been obtained. In the eclamptic group eight out of 13 
dead babies fell into this same classification. 

In patients Avho do not improve continuation of the conserA’^ative 
method of treatment Avith the hope of carrying a baby to Adability is 
of questionable value, because the weight of a baby at a given period 
in pregnancy in this disease seems to be subject to extreme Amriation. 
The great advantage in continuing the conserAmtiA'’e treatment in the 
absence of improvement is that 46.3 per cent of our patients Avent into 
labor spontaneously, thus relieAdng us of any decision concerning 
intervention. 

Another group of patients seems to develop the seAmre pre-eclampsia 
after a period of ohserAmtion in the outpatient clinic during AA’^hich they 
had slight eleAmtions of blood pressure and Avould be classed as mild 
pre-eclampsia. Hoav to separate this group from those Avho haAm only 
mild pre-eclampsia, AAdthout admitting CAmry patient AAdio has a rise in 
blood pressure, it is difficult to say. Many of our series seemed to have 
a fluctuating blood pressure for several Aveeks before the severe symp- 
toms developed; that is, although the pressure returned to normal for 
a Aveek folloAAdng an elevation, it promptly rose again. 

"We feel that if all these patients Avith eleAmtions in blood pressure 
could be admitted and carefully studied, and consideration of delivery 
giAmn in those Avho did not respond to treatment, more liAung babies 
might be obtained and the 17.26 per cent who had eleAmtions of hlood 
pressure after long folloAv-up periods might be decreased. 

Practically eAmiy case in our series AAdio had been admitted for toxemia 
and discharged improA^ed and undeliAmred came back Amry soon and 
usually in poor condition. We think that great consideration should 
be ghmii before any toxemia patient is discharged undelmered. 

The number of patients, 17.26 per cent, Aidio had an eleAmtion of 
blood pressure after one year or more of folloAv-up is high and makes 
us feel that seAmre pre-eclampsia results in as much permanent kidney 
damage as eclampsia. EAmn A\dien avc eliminate from this group all 
patients Aidio might liaAm suffered kidney damage prior to the seA^ere 
pre-eclampsia we see that one patient in eAmiy ten has signs of perma- 
nent renal damage. 

Conclusions 

1. SeA^ere pre-eclampsia and seA'^ere pre-eclampsia folloAV'^ed by con- 
A’ulsions occurred in 0.87 per cent of the pregnancies deliAmred in this 
clinic and represent 12.2 per cent of all the toxemias complicating 
pregnancies. 

2. The Aveight of the infants apparently has very little relationship 

to the expected date of confinement. 

3. There Avas one maternal death due to eclampsia in this group of 
332 cases studied, giving an incidence of three per thousand patients. 
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4. The gross infantile moi’tality rate is 20.7 per cent as compared to ' 
3.4 per cent in the clinic as a whole. Of 71 infant deaths 58, or 81.6 
per cent, died from prematurity or the disease. 

5. In the follow-np of the severe pre-eclamptic group 32.1 per cent 
of the patients had an elevated blood pressure when seen six weeks 
post partum and 17.3 per cent when followed from one to nine years. 

6. Of 332 cases 52 sho-wed definite improvement ; 154 of the remain- 
ing 280 went into labor spontaneously after a period of treatment. 
This leaves only 126 who did not improve and had to be delivered or 
have labor induced. 

7. In those patients vdio do not respond to the conservative treat- 
ment earlier delivery might decrease the fetal mortality. 

8. Immediate hospitalization for severe pre-eclampsia is advised, and 
discharge before delivery, even if the patient seems improved, is to be 
discouraged. 

9. Ten sets of twins occurred in our 332 cases, giving an incidence 
of 3.07 per cent which is three times the clinic incidence. 

20 East Seventy- Sixth Street 


HEMATOMA OF THE RECTUS ABDOMINIS MUSCLE 

IN PREGNANCY 

Report of Case and Review of Literature 

Richard Torpin, M.D., Augusta, Ga. 

(From the Department of Obstetrics and Gynecology, University of Georgia School 

of Medicine) 

A STUDY of the diseases of the rectus abdominis muscle should 
begin with the classic monograph on tlie anatomy of this struc- 
ture by Max Brodel.^ He .showed that the muscle, dhdded at intervals 
by ligamentous septa into four muscle bellies, is quite completely cov- 
ered liy a strong tendinous sheath at all parts except the lower posterior 
aspect where the muscle fibers are in close approximation to the perito- 
neum. 

Between the muscle and the peritoneum in this region, runs the large 
inferior epigastric artery with its brandies whicli penetrate the two 
lower muscle bellies, aud it anastomoses witli the descending bi’anches 
of the superior epigastric artery, whose branches penetrate the two up- 
per muscle bellies. A hematoma in the lower half of the muscle is more 
apt to cause peritoneal irritation because of the absence of the posterior 
sheath. 

In the literature the etiologic factors in the rather rare condition of 
spontaneous hematoma of the rectus muscle are shomi to be: 

(a) Trauma, as in recently recruited .soldiers, and in athletes, and in 
strain of labor, or coughing in pregnancy. 
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Table 


AUTHOR 

YEAR 

REPORTED 

RACE 

AGE 

gravida 

MONTH 

OF PREG- 
NANCY 

PREGNANCY 

1. Stoeckel 

1901 

■ 

Not 

stated 

4 

6 

Aborted. 

2. Stoeckel 

1901 

W 

Not 

stated 

6 

Term 

Spontaneous delivery. 

3. Sjoblom 

1906 

w 



9 


4. Vogt 

1913 

■ 

21 

3 

Term, 

Spontaneous delivery. 

5. E. Toft (Cullen) 

1915 

w 



6 


G. Andrews (Cullen) 

1916 

w 

j 

39 


8 

Spontaneous labor 

7. Lichtenstein 

1920 

w 

32 

1 

10 

Spontaneous delivery. 

8. Decio (Carretti) 

1922 

w 

16 

Multip- 

ara 

6 


9. Farr el 

1923 

w 


Multip- 

ara 

Term 

Cesarean section. 

10. Camelli 

1929 

w 

30 

5 

5 

Aborted 5 days postop- 
eratively. 

11. Schroeder 

1929 

w 

32 

3 

m 

Terminated by cesarean 
section. 

Stillborn twins at 7 mo- 
Cesarean section. 

12. Abelin 

1930 

w 

40 

6 

? 

13. Lantuejoul et al. 

1933 

w 

26 

3 

7 

Stillbirth. 

14. Brindeau 

1934 

w 

36 

Multip- 

ara 

5 

Continued to term. Spo" 
taneous delivery one 
•,veek later. 

15. Dossena 
(Carretti) 

1934 

w 

1 

Hi 


9 


Id. Casu 

1934 

w 

31 

o 

o 

7 

Spontaneous demerijn”- 
7 months’ baby. _ 
hours postoperative 

17. Carretti 

1936 

w 

! 

32 

6 

6 

Went to term. 

IS. Spirito 

1937 

w 

31 

1 

Term • 

Spontaneous labor. 
fetus prior to onset. 

19. Infantozzi 

1937 

w 

38 

9 

4-5 

Aborted at o monui.. 
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I 


OUTCOME 

DIAGNOSIS 

COUGH 

RIGHT OR 
LEFT 

THERAPY 

Aborted spoatane- 1 
ously 14 boars 
after operation. 

Suspected hematoma 
of rectus muscle. 

Gough. 

Right. 

Evacuated. 

Peteeliia of skia 
of e.xtremities 
and thorax. 

Suspected hematoma 
of rectus muscle. 

Cough. 

Right. 

Evacuated after la- 
bor. 



Spontaneous. 

Left. 

Evacuated. 

Recovery unevent- 
ful. 

Hematoma of rectus 
muscle. 

Strain of la- 
bor. 

Bilateral. 

Conservative 

I 

History incom- 
plete. 

Placental hematoma. 



j Evacuated. It had 
j ruptured into peri- 
toneal cavity above 
and behind. 


Hj^ernephrosis. La- 
ter ovarian cyst. 

Se.vere cough. 

i Right. , j 

Evacuated clot one 
week after labor. 
Clot behind the rec- 
tus. Weight, 2 
pounds. 

Both mother and 
child lived. 

Rupture of rectus 
mnseie. 

Labor strain. 

Bilateral. 

Conservative. 

Died of hemor- 
rhage, shock of 
operation. 


Cough. 

Left. 1 

i 

Evacuated and tam- 
ponade. 


[Twisted cyst. 

; ? 

1 1 
i . 1 

Left. 

, 1 

Evacuated. 

Died of pneu- 
monia. 

[Concealed hemor- 
rhage. 


Left. 

1 

Evacuated extraperi- 
toneal. 

Both mother and ' 
child lived. 

Hematoma of rectus 
muscle. ! 

1 

Cough. 

Left, 

Evacuated and su- 
tured artery and 
low cervix section. 

Woman lived. 

Premature separation 
of placenta 

Severe cough. ! 

1 

Right. 

Cesarean. 7 months ’ 
twins, stillborn, 
none on liematoma. 

Dead fetus. Moth- 
er lived. Wass- 
ermann 4 plus. 

Twisted pedicle of 
muscle hernia. 

Cough, 1 

i 

Left. 

Evacuated. 

Recovery despite 
rupture of per- 
itoneal cavity. 


Fall. 

Right. 

Conservative. 

Died. 


History in- 
complete. 

1 


1,900 gr. fetus 
and mother 
lived. 

Extravasation of 
•urine. 

Cough. Influ- 
enza. 

Right. 

Evacuated submuscu- 
lar hematoma. 


Ruptured pregnant 
uterus. Premature 
separation of pla- 
centa or ovarian tu- 
mor. 

Cough. Bron- 
chitis. 

Right. Ecchy- 
mosis palm 
size lumbar 
region. 

Treatment of surgical 
shock. 


Ovarian cyst, twisted 
pedicle post- 
partum. 

Labor strain. 

Loft. 

Laparotomy. 1 liter 
fluid blood in mus- 
cle sac and into 
broad ligaments. 

Recovery. 

Pedunculated libro- 
myoma. 

Fall. 

Left. Ecchy- 
niosis of 
abdominal 
wall. 

Er-acuated. Drainage. 
Became infected. 
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Table 


AUTHOE 

YEAR. 

re- 

ported 

RACE 

AGE 

GRAVIDA 

MOXTH 

OF PREG- 
NANCY 

PREGNANCY 

20. Jack (Cullen) 

1937 

N 

30+ 


7-7% 

Spontaneous labor at 
term. 

21. Edwards (Cullen) 

1937 

N 

32 

8 

8 

Probably did not abort. 

22. Fiasclii (Cullen) 

1937 

W 

Young 

girl 


Term 

! 

Delivery spontaneous 
prior to operation. 

23. Handfield- Jones 
(Cullen) 

1937 

W 


1 

7 

Delivered just prior to 
onset. Stillbirth. 

24. Hobbs 

1938 

w 

30 

6 

81/2 

Undelivered. 

25. Aslikar 

1939 

w 

30 

CO 

5 

? 

26. Perez et al. j 

1 

1 

1940 

w 

27 

1 

' 5 

1 

Near 

Term 

Stillbirth. 

27. Von Massenbock 

1942 

Not obtainable 

28. Torpin 

1943 

1 

N 

34 

12 

8 

Continued to term, 
livered 8 daj’s after 
operation. 


(b) There appears to be some special tendency to muscle degeneration 
in typhoid fever and influenza. In pregnancj’' it may be that the over- 
stretching of the muscle may in some slight way increase its suscepti- 
bility to trauma. 

It will be noted that in almost all cases of the condition in pregnancy 
collected and reported here, there was some evidence of trauma either 
from labor or from coughing or from a fall. Hematoma developed with 
labor strain in cases of Vogt, Lichenstein, Spirito, Perez et ah, 
Fiaschi (Cullen), and Handheld- Jones (Cullen). 

An associated factor in the lesion was truma of coughing in the cases 
of: Stoeckel (in two cases), Sehroeder, Carnelli, Casu, Lantuejoul, 
Carretti, Ashkar, Cullen-Edwards, Andrews, Hobbs, Decio, Abelin and 
Torpin. Hematoma developed following a fall in Brindeau’s and In- 
fantozzi’s cases. 

The pertinent factors in the history and hndings of each case from 
the literature including the case here I'eported, are listed in Table I. H 
is to be noted that the condition is more apt to occur in multiparas of 
thirty oi* more years of age. The diagnosis is apparently quite simple 
if the condition is kept in mind. Consequentlj' a wider dissemination of 
knowledge of the subject should prove useful. 
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I — Cont’d 


OUTCOME 

DIAGNOSIS 

COUGH 

right OR 
LEFT 

therapy 

Recovery. 

Hematoma of rectus 
muscle. 

History of 
none. 

Right. 

Conservative. 

Recovery. 

Hematoma of rectus 
muscle. 

Severe cough. 
Pelt tearing 
with cough- 
ing. 

Left (upper). 

Evacuated 500 c.c. 
clot and ligated 
bleeding artery. 

Probable recover^’. 

Ruptured or suppu- 
rating hydatid of 
abdominal wall or 
of left lobe of liv- 
er. 

Labor strain. 

Left. 

Evacuated. 

Recovery 

Hematoma of rectus 
muscle. 

Typhoid fever 
and labor 
strain. 

Right. Blu- 
ish; ecchy- 
mosis over 
coconut 
sized tumor. 

Delivered just prior 
to onset. 

Died of Remor- 
rliage. 


Cough. 

Left. 



Twisted ovarian cyst. 


Right. 

Evacuated. 


Diagnosis undeter- 
mined. Explora- 
tory laparotomy. 

Labor strain. 

Right. 

Evacuated. 


Mother and infant 

? 

Cough. 

Left. Trian- 1 

Operation without 

lived. 


gular area 
of ecchv- 1 

evacuation of clot. 




1 

mosis below 
umbilicus. ^ 



Case Report 

M. T., Negro female, aged 34, well developed and well nourished, of 
medium constitutional type, was admitted to the University Hospital, 
February 3, 1937, because of an abdominal tumor complicating preg- 
nancy at eight months. 

Her menstruation began at twelve or thirteen years of age. The 
periods were of 8 days’ duration, witli moderate iileeding, and they 
were regular. She was married at 16 years of age, and her first child 
was born 10 months later. Since then she had given birth to one almost 
evei'y year, so that she had eleven living and one dead (fifth one, fe- 
male, 6 years old, died suddenly, cause unknown). Her last cliild be- 
fore this pregnancy was born October 5, 1935. She states that she never 
had been ill and never had to stay in bed excel)! for childbirtli. All of 
the children were born at home and with ea.sy laboi-s. 

In regard to the present illness, she .staled that about two week’s pi-c- 
viously, she had developed a cough which was severe enough to cause 
her to take to her bed and she has been in bed since. After .she had 
been coughing one week, she developed a gradually increasing dull pain 
in the left side of the abdomen opposite to the umbilicus, '‘like .some- 
thing pulling and drawing along this side.” This was aggravated by 
coughing. She was coughing at the time she first noticed the pain. Since 
coming to the ho.spital the cough and pain have simultaneously abated. 
She denies a fall, or in.iury to her abdomen, and she denies aticmjits at 
abortion. 
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Examination . — Temperature 98.6° F., did not rise during her entire 
stay in the hospital, pulse 78, respiration IS. W.B.C. 7,400, K.B.C. 
3,900,000. Hg. 60 per cent, no malaria parasites, P.M.N. 62, P.M.B. 1, 
lymphocytes 26, monocytes 9, urine essentially normal, as well as blood 
chemistry and phenolsulphonphthalein output. Wassermann and Kahn 
negative, blood pressure 120/80. Physical findings were quite normal 
except in the abdomen. There was no evidence of focal infection. 





Fig. 1, — Photograph of patient with hematoma of rectus ahclominis muscle, showing 
ecciU'mosis of tlie skin below the umbilicus. 


Examination of the alidomcn reveals the fundus of the pregnant uterus 
about 28 cm. above tlie symphysis pubis. Paniculus adiposis is of con- 
siderable thickness. The abdomen in addition to distension by the preg- 
nant uterus also contains, apparently to the left of the uterus and dis- 
tinct, a mass the size of a large oval grapefruit, rather firm and tender, 
appearing like an intra-abdominal tumor. The uterus is pushed to the 
right by the mass. Percussion of the liver reveals it to be normal in 
size and position. There is no evidence of hernia. The extremities, 
glands and I’cflexes are normal. There is no edema and no rash. 

The correct diagnosis was not made, probably because it was not 
thought of. The following were considered; ovarian cyst, fibromyoma, 
hydronephrosis and finally after ecchymosis of the skin appeared, simul- 
taneous intrauterine and ectopic pregnancy. The condition being not 
very disturbing, she was, observed for tAvo weeks Avith interesting results 
recorded in the daily notes, summarized as folloAA's: 

As the bronchial infection subsided, the mass became less tender and 
she Avas alloAved to Avalk around. This Avas folloAved bv a sensation of 
pressure in the mass Avhieh increased in size and became more painful 
AA'hen the fetus moved agaiibst it. Finally, late in the second AA'eek, there 
appeared an ai’ea of extravasations of blood into the skin beloAV the 
umbilicus. This increased in size A\fith further increase in the tumor and 
she dcA'cloped mild surgical shock AAuth sAveating and prostration. 
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A thorough study of the urinary tract bj’- cystoscopy had revealed both 
ureters spurting uiine in normal amounts and pyelograms shoived no 
hydronephrosis. On the daj’^ of the last recorded daily note, because of 
her symiitoms indicating severe hemorrhage, an exploratory laparotomy 
was clone through a suprapubic mesial incision. The whole lower portion 
of the left rectus muscle was infiltrated with old and new blood clots. 
No point of active bleeding was located. The pregnant uterus was of 
normal pink color, not ecelijunotie and not contracted. The incision 
in the abdominal wall was closed ivell with silkworm-gut tension sutures 
which were left in until after deliveiy which occurred one iveek later. 
The first stage of labor was 3 hours and 15 minutes; second stage, 3 
minutes and the third stage, 10 minutes, a total of 4 hours and 5 min- 
utes. Morphine was given at the onset for fear of bursting the in- 
cision. The child weighed 8 pounds and 2 ounces and was normal. Re- 
covery was uneventful and four days after delivei'y, the heniatoma in 
the left rectus muscle had shrunk to a tumor measuring 11 by 9 cm. and 
5 cm. thick. Several weeks later, examination revealed no evidence of a 
mass in the rectus muscle and there was no herniation. About 2 years 
later, this patient became pi-egnant again, but had a spontaneous abor- 
tion at two or three months. 

Analysis of Reported Cases 

IRacc . — Three only of the 27 cases were in Negro women. However, 
most of the patients were reported from European clinics where the 
incidence of Negroes is small. Two of those reported by Cullen were in 
Negro women. 

Aflc. — Eleven occurred in the half decade of 30 to 34 years. There 
were three under 20 years of age, three between 20 and 29 years and 
four after 35 years. The oldest was 40 and the youngest 16 or less. 
Based upon the incidence of pregnancy in the various age groups as 
shown in New York by Yerushalmy et ah, it is found that the patients 
with hemorrhage of the rectus muscle fall, as a rule, in the higher age 
group than that of normal pregnancy. 

G-ravida . — There were only 3 primiparas in the group. Among the 
IS women in whom the number of pregnancies was stated, there were 
90 pregnancies, an average of 5 each. This includes the 3 primiparas. 
Several others not included were noted as being multiparas. Conse- 
quently multiparity is a distinct etiologic factor in this condition. Like- 
wise most of them occur late in pregnancy, many of them being near 
term. 

Etiology . — The lesion in practically every case was a.ssoeiated with 
some degree of trauma. The two outstanding elements of injury were; 
first, cough, and second, labor strain. The former occurred in iS ca.scs 
here and ma.y have been present in some in which the history on the 
subject was incomplete. Labor strain was noted in 6 cases. A fall was 
noted in 2 cases. Influenza and typhoid fevei' wore additional factors 
in one case each. These diseases may have some disabling effect upon 
the muscle itself. According to Cullen:-' “Yirchow drew attention to 
rujiturc of the rectus muscle in typhoid fever and gave a fascinating de- 
scription of the hyaline or waxy degeneration of the rectus abdominis 
muscle frequently occurring in this disease. Zenker, in 1S63. had an 
opportunity of making many autopsies on ]iatients dying during a verv 
extensive typhoid e]udemie. He dc.scribed the lesions in tliis aiid otlior 
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muscles so well that the changes became kno^vn. as Zenker’s degenera- 
tion.” He also stated that Keen, in his Toner lecture of 1876, "The 
Surgical Complications and Sequels of The Continued Fevers” described 
the same condition. Also Hilgenreiner,-^® in 1923, found rupture of the 
recti muscles in 11 of 202 cases of typhoid fever autopsied at the Charity 
Hospital, Berlin. Similarly in regard to influenza, Cullen quotes among 
others, Wolhach’s pathologic findings in the infiuenza epidemic at Camp 
Devens. The lesions described were similar to those found in Zenker’s 
degeneration and were present not only in the recti muscles, which more 
easily ruptured due to the intense coughing associated with influenza, 
but also in other muscles of the trunk. Now, it may be possible that 
other milder conditions may also have a tendency to muscle changes 
enough to weaken it and make it more susceptible to trauma. It appears 
that there must be considerable hypertrophy of the recti muscles in 
every case as the size of the uterus increases in pregnancy. Furthermore, 
it may be that hypertension maj'^ play a part in causing, or at least in- 
creasing the size of the hematoma. 

Site of Lesion in the Muscle . — ^In this series, in 12 cases, the lesion 
was in right rectus, and in 11, in the left rectus, and it was bilateral 
in 2 cases. In four of the eases there was present an area of ecchymosis 
in the sldn of the abdominal wall over or adjacent to the lesion. In the 
ease herein reported, it developed rather late in the course of the dis- 
ease. 

Therapy . — In the eases reported the treatment has usually involved 
surgeiy to the extent, at least, of exploratory operation. Only in such 
cases could one be certain of the diagnosis. Probably a great number of 
hematomas of the recti muscles in pregnancy and labor are small, un- 
noticed and undiagnosed, and consequently unreported. Study of the 
operative treatment reveals only 2 cases in which the bleeding artery ^yas 
found and tied. It also shows that operation was followed by abortion 
in 2 cases (Stoeckel and Camelli), and was followed in a few hours by 
premature delivery in the case of Casu. In most of the cases the hemor- 
rhage was limited to the region of the rectus muscle, usually within its 
sheath. The blood seeped out enough in 4 cases, at least to cause ec- 
ehymotic staining of the skin. In one case the hemorrhage escaped the 
limits of the muscle and extended into the broad ligament, and in one 
it ruptured into the peritoneal cavity. In 2 incompletely recorded 
cases, with death from hemorrhage before help arrived, most certainly 
the bleeding extended beyond the muscular sheath into the peritoneal 
cavity or into the broad ligaments. Aside from these 2 deaths, 2 other 
mothers died, one immediately following operation, from hemorrhage 
and shock, and one 5 days postoperatively from pneumonia. Of course, 
most of these deaths occurred without the benefit of modern transfusion 
methods. Most of the other operations were done either frankly as ex- 
ploratory or to clear the diagnosis, and all that was accomplished was to 
evacuate a clot. Consequently, the therapeutic measures recommended 
for this condition are (1) correct diagnosis, (2) rest in recumbent po- 
sition, including relief of intermittent strain of coughing, or of labor 
by proper sedation, tight abdominal binder and ice bag, (3) blood trans- 
fusions to replace loss and prevent surgical shock, (4) possible ad- 
ministration of blood coagulants. 

Diagnosis . — ^The most important item seems to be to keep the pos- 
sibility of the condition in mind. I am of the opinion that, while it las 
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not been done to my knowledge, a lateral soft tissue roentgen film should 
reveal a localized tumor mass anterior to the outline of the uterus. 
Furthermore, ecchymosis in the abdominal wall in the neighborhood 
should be quite pathognomonic. Of gi’eat help in the diagjiosis is the 
fact that in the great majority of eases, there is some histoiy of trauma, 
cough, labor strain, fall, etc. 

3IortaUfy. — Assuming that all women lived except those definitely 
reported to have died, the maternal mortality of four gives a rate of 
about 15 per cent. The data in regard to the fetus is less complete, but 
probably half of them perished. Consequently, this condition ranks in 
danger with the other hemorrhages of the third trimester. 

Summary- 

So-called spontaneous hematoma of the rectus abdominis muscle was 
found to occur in both white and Negro women. Primaiy etiologic 
factors were trauma of cough, labor, strain, or rarely, external injury. 
Other primary factors were rarely muscle degeneration from typhoid 
fever or influenza. Secondary etiologic influences were age, multiparity 
and terminal stages of pregnancy. There was ]io preference for right 
or left side involvement. A few ruptured tlie muscle sheath and ex- 
tended into the broad ligament or into the peritoneal cavity. These, as 
a rule, furnished the fatal cases. A fev/ were accompanied by skin 
ecchymosis. 

From a study of these eases, it is concluded that proper conservative 
therapy is indicated; chief of these includes early diagnosis, complete 
rest, and blood transfusions where indicated. Lateral soft tissue roent- 
genography is suggested for aid in diagnosis. The maternal mortality 
was 15 per cent and the fetal much higher. 

The lesion should assume its rightful place as a dangerous hemor- 
rhagic catastrophe of the third trimester of pregnancy. 

The author acknowledge.s the aid received from Gertrude .Shepard, Margaret 
Peters, Dorothea Stellan, Dr. tVarren Andrews and Dr. Robert Brandt in some of 
tlie translations. 
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PREMATURE SEPARATION OF THE NORMALLY 
IMPLANTED PLACENTA 

A Study of 93 Cases* 

John A. 0 ’Regan, M.D., F.A.C.S., New York, N. Y. 

(From the Department of Ohstetrics and Gynecology, Cornell University Medical 
College and the New York Hospital) 

T he greatest single factor in matei’nal mortality is hemorrhage with 
its attendant shock. The role played hy premature separation of 
the placenta, with its incipient or explosive onset, tvith its clinical 
picture sometimes changing rapidly and the prognosis always doubtful 
is, by virtue of these factors, one of the most treacherous and at times 
the most tragic of obstetric complications. 

From September, 1932, to January, 1942, at the New York Lying-In 
Hospital, there was a total of 32,434 deliveries including the outdoor 
service. In this series there ivere 93 eases of premature separation of 
the placenta, an incidence of one in 348 eases. There were three ma- 
ternal and 49 infant deaths. In the management of these cases there 
was no fixed rule as to how delivery should be effected since this was 
left to the judgment of the physician attending the patient. Four 
hysterectomies were done on patients ■who had been delivered by 
cesarean section. One of these, however, Avas performed for multiple 
fibromjmmata and not for flaccid uterus. 

Table I presents the details of this series of cases. 

Treatment 

It is generally agreed that iiatients Avith premature separation of the 
placenta are unquestionably better treated in a hospital, Avhere they 
can be promptly typed and matched for transfusion and Avhere blood 
is made aAmilable as soon as the necessity for it arises. Beyond this 
there is some disagreement as to just Iioav these cases should be treated, 
particularly as to the method of delwery. 

The “radical method” prescribes that all cases should be delivered 
by cesarean section, the adAmntages being that there is a greatei 
chance of obtaining a live baby ; furthermore, the operator has a bettei 

•Read, bv invitation, -at a meeting of the New York Obstetrical Sociep, March 
9 , 1943 . 
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opportunity to note the extent of the damage to the nterns and conse- 
qneiitly, is in air ideal position to remove tlie nterns should it fail to 
contract. On the other hand, the conservative school offers some excel- 
lent figures to bolster their contention that conservatism as a rule 
offers the best results as regards maternal mortality. 

Tabi.e I. Cases of Premature Peacextat. Separatiox at the New York 

LYIKG-In IfOSPITAL 


September 1, 1932, to Jasuarv 1, 1912 


TOTAL DELIVERIES 

Premature separation of 
Placenta 
Maternal deaths 
Infant deaths 
Primigravida 
Multigravida 

Hemorrhage {Externlf 

™ ill- (Cesarean 

Type of delivery 

Toxemias 

Hystcrcctomicst 


32,434 


93 

0.28% 

(1 in 34S) 

3 

3.2% 

49 

52.7% 

25 

26.5% 

(58 

73.5% 

17 

17.2% 

76 

82.8% 

38 

40.09b 

.55* 

60.0% 

21 

22.5% 

4 

4.3% 


•1 Hysterectomy done for fibromyomata. 
tl Patient died before dcliverj’. 


Solomons,* at the Rotunda Hospital in Dublin, in 1933 I’eported a 
maternal mortality rate of only 3.5 per cent. 

Irving,^® in 1937 reported a mortality of only 5.1 per cent. In the 
same paper he reported a mortality rate of 14 per cent on cases of con- 
cealed hemorrhage delivered by cesarean section. He stresses the 
point that if toxemia is present and the hemorrhage is concealed, the 
prognosis is much worse. This combination of factors in general is 
accepted to be true. 

That progress has been made in the treatment of this serions ob- 
stetrical complication is evident when one compares some of the statis- 
tical reports published in the past twenty-five yeai’s with those of forty 
and seventy years ago. For example, Harrar' in 1917 reported a mor- 
tality rate of 8.7 per cent; Solomons,* 1933 of 3.5 per cent; Irving,^* 
1937 of 5.1 per cent, whereas Holmes’^ report in 1901 was 32.2 per cent 
and GoodelP in 1870 was 50.9 per cent in concealed hemorrhage cases. 

As one contrasts the refiorted mortality rates of the older Avriters 
with those of the more recent ones, there are certain facts which be- 
come evident and explain in part why the results have been improved. 
Today most patients with premature separation of the placenta are 
hospitalized. The beneficial effects of blood and plasma transfusions 
are made readily available, a life-saving measure which the earlier 
physicians conld not take advantage of as we do now. Cesarean sec- 
tion is employed more liberally in tbe severe eases before too mueb 


Table II. Comparative Mortality Bates 


goodell 

HOLMES 

HARRAR 

SOLOMONS 

IRVING 

0 ’REGAN 

1870 

50.9% 

1901 

32.2% 

1917 

8.7% 

1917 

3.5% 

1937 

5.1% 

1942 

3.2% 
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damage has been done to the nterns. We have learned to respect the 
cervix more and to discourage accouchement force. And in the final 
analysis, it was the heroic treatment in the earlier days of women with 
premature separation of the placenta, many of Avhom were in more or 
less seAmre shock to begin with, that Avas re.sponsible for many deaths 
rather than the premature separation itself. 

At the present time most clinics folloAV a “middle of the road” 
course in treatment and are guided by their experience and the clinical 
picture of the ease Avhen it comes under their care. If the obstetrician 
elects to treat a patient conserAmtiAmly he may haA'^e to change to 
radical measures should a change in the clinical picture make it im- 
peratiAm that he do so. 

In the conservative treatment the bag is dangerous as it may convert 
the ease into AA'hat practically amounts to a concealed hemorrhage. 
The use of some form of pressure binder, Avhether it be the AA’indlass 
or the Beck type, is a Amluable adjunct in the ante-partum treatment 
of these eases. 

Most fatal cases of premature separation of the placenta die post 
partum of hemorrhage and shock. An analysis of them frequently 
reA’-eals that the operator temporized too long and Avas not in a position 
to do an. immediate laparotomy. On this basis it seems logical that 
all cases of premature separation Avhere vaginal delivery is contem- 
plated and particularly Avhere symptoms are severe, delivery is better 
effected in an operating room that has been set up for laparotomy, or 
in a delivery room Avith operating facilities close by immediately avail- 
able. This Avould eliminate time loss and blood loss should hysterec- 
tomy be necessary. It is evident that this procedure Avould reduce the 
maternal mortality rate and justify the means to attain it. 


Summary 


At the NeAV Yoi'k Lying-In Hospital (outdoor seiwice included) from 
September 1, 1932, to January 1, 1942, there Avere 32,434 deliA^eries. 
In this group there Avere 93 cases (incidence 1 to 348) of premature 
separation of the placenta. There Avere 3 (3.2%) maternal deaths, 
one intrapartum and tAvo postpartum. There were 49 (52%) infant 


deaths. 


All cases of premature separation of the placenta Avhere peh'ic de- 
liA'^ery is contemplated and particularly if sjnnptoms are seA^ere, should 
be deliA'ered either in an operating room that has been set up foi 
laparotomy or in a deliA'ery room Avith operating room facilities close 
by, immediately aA'ailable, thereby eliminating time loss and bloo 
loss should hysterectomy be necessary. 


Fatal Cases 

Case 1 . — Admitted March 6, 1936. False hdior, mild toxemia. 
p.M. patient in labor Avith strong pains. Delivered spontaneously attei 
labor 4 hours 8 minutes. After deliAmi’y of head .there Avas -00 c. 
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blood loss. After delivery there was profuse hemorrhage. Uterus 
packed. Pulse 120. Blood pressure 140/90. Hemorrhage controlled 
for an hour. Uterus repacked. Glucose 10 per cent given while trans- 
fusion made available. Blood transfusion 300 c.c. given but patient 
Avent into severe shock and died 2 hours 45 minutes after delivery. 

Case 2. — ]\Iultigravida at term. Admitted June 22, 1937. Induced 
castor oil enema and nasal pit (2 + 7). Intrapartum convulsion. No 
toxemia. Slight antepartum bleeding during lal)or. Total labor 4 
hours 47 minutes. Pains severe just before delHery. Delivery normal. 
Patient in shock folloAving delivery. Uterus failed to contract; bleed- 
ing quite profuse. Exploration of uterine cavity revealed no rupture. 
Uterus packed. Glucose 10 per cent 400 c.c. given while aAvaiting 
transfusion. Patient died 1 hour ]3 minutes folloAving deliAmry of 
placenta. Total blood loss 1,200 c.c. 

Case 3 . — IMultipara. Toxemia. Blood pressure 225/130. Admitted 
June 24, 1934 AA*ith low back pains and irregular vaginal bleeding. No 
clots. 6/25/34 A.M. patient in labor. Uterus did not relax Avell be- 
tween pains. At 4:00 p.m. Voorhees bag inserted. Some bleeding 
noted from rupture of varix near urethra which was controlled by 1 
suture. FolloAving l)ag insei'tion patient became ivorse. Given glucose 
10 per cent 500 c.c., also 500 c.c. blood. Two hours later second trans- 
fusion of 500 c.c. given l)ut patient’s condition became rapidly worse 
and she died undelivered. 

Autopsy. — Area of discoloration loiver uterine segment. Large re- 
troplaeental clot 500 c.c. 
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UNUSUAL DECIDUAL REACTION OF THE CERVIX 

James P. Hennessy, M.D., F.A.C.S., New York, N. Y. 

(From the Department of Obstetrics, St. Vincent’s Hospital) 

E xamination of the cervix at stated -intervals during pregnancy 
will reveal marked changes in consistency, form and position. 
Withm a few weeks after conception, there will be softening of the tip 
increasing^ upward toward the corpus and from nuthout inward. This 
softening is caused by imbibition of the tissues and increased vascularity, 
both hemic and Ijunphatic.^ With increased anteflexion of the uterus, 
the cervix points forward and the uterus as a whole, sinlts lower in the 
pelvis. The imbibition of the epithelium often leads to erosions and pro- 
liferation of the cervical epithelium. Catarrhal affections of the cervix 
are much exaggerated, often causing marked leueorrhea. If the patient 
previously has had cervicitis with erosions, the condition may become 
severe enough to require treatment for spotting of blood and profuse 
imtating discharge. 

The question arises, as to why in certain eases the proliferation of 
the cervical epithelium is barely noticeable, while in others, it repre- 
sents a prominent feature of the cervical structure in the pregnant 
woman. Hofbauer® considers that the occurrence of decidualike con- 
nective tissue cells in a certain proportion of eases attests to enhanced 
pituitary activity. Keiffer and Devraigne® state that the cervical mu- 
cosa plays no part in the nutrition of the ova but, on account of the 
presence of the ova and the rich vascularization which this entails, it 
does undergo a certain degree of hypertrophy; its glands increase in 
size and their secretion is much exaggerated. The product of their 
secretion forms the mucous plug which serves as a protective organ 
against the vaginal flora. At the internal orifice, there is a zone of 
transition with the mucosa of the inferior segment. The cervical mu- 
cosa does not form a deciduous membrane; it does not exfoliate after 
labor. Nevertheless, it is true that there is sometimes, a very definite 
deciduous reaction in the cervical mucosa, and that it may be trans- 
formed into decidua serotina, as is proved by the reported cases^ of 
isthmie and cervical placentas. Latzko^ states that decidual reaction 
is rarely seen in the cervix although sometimes observed in connection 
with polyps, in which ease there is much evidence of inflammation. 
Stieve® reports specimens showing evidence of epithelial activity such 
as reduplication of layers, vacuole formation, and some vascular poly- 
morphism of the nuclei. The beginnings of these changes could be 
traced to the fourth month of pregnancy. A striking feature of his 
studies is the occurrence of such changes in discrete localities, the re- 
maining epithelium retaining its original character. The changes in the 
human cervix during gestation are interpreted as an indirect metaplasia 
and, under the influence of certain stimuli, may resume their embrjmnic 
potentialities. Whether this response of the ceiwical epithelium to the 
stimulus of pregnancy may become a predisposing factor of clinical 
importance for late cancer development is still being studied. 

The object of this communication is to report a case in which the 
cervical tissues showed an unusual decidual reaction. It is hoped that 
the observation may be of some value in the constant effort which is 
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being made to clarifj^ the early differential diagnosis of malignancy of 
the cervix. 

Case Report 

Mrs. M. Me., white, aged 46 years, gravida vi, para v, had a history 
of three operative and two normal deliveries and one spontaneous mis- 
carriage at sixteen weeks. In Jul.v, 1939, a vaginal plastic was per- 
foimed, anterior and posterior eolporrhaphy (Manchester operation). 
The postoperative coui'se was uneventful. She was first seen by me 
on October 22, 1942, at which time she was uncertain whether she was 
pregnant, or whether her condition was due to a tumor or to the meno- 
pause. Her last menstrual period occurred on July 4, 1942. She had 



Pig. 1. — Showing unusual softening of cervix with raised dull, glistening vesicular area. 


been to a clinic where, owing to a negative Aschheim-Zondek test, she 
had been told that she was not pregnant and that she probably had a 
fibroid tumor. Physical examination showed a well-developed, well- 
nourished woman. Her blood pressure was 166/96. The Wassermann 
reaction was negative. Further general examination, including 
urinalysis, gave negative results. Vaginal examination revealed a firm 
pelvic floor and normal vaginal walls. The cervix shoAved an area of 
unusual softening in the region of 12 to 2 o’clock and inspection revealed 
a raised dull glistening vesicular area I'esembling a small new growth 
which bled easily on palpation. Believing it to be an early cancerous 
lesion, a biopsy Avas made. The uterus Avas enlarged to approximately 
the size of a four months’ pregnancy and Avas .slightlj’- irregular in 
shape, due to a small fibroid, 3 cm. in diameter, in the right horn. The 
patient developed a mild toxemia near term and Avas delivered at 38 
Aveeks, by a classical cesarean section, of a living male child Aveighing 
eight and one-half pounds. The post-partum period Avas uneventfuh 
Pig. 1 shows the gross appearance of the cervix. 

Pathologic Report (by Dr. A. Bottino). — Macroscopic. The specimen 
consists of a small nondescript piece of tissue, solid, gray in color, weigh- 
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ing less than one gram. Microscopic. On section, the tissue is found to 
be very cellular (Fig. 2). The surface mucosa has desquamated.- Scat- 
tered throughout are irregular glands of moderate size, lined by epithe- 
lium which varies from flat to columnar (Fig. 2b). For the most part 
it is simple. Only in parts are the cells piled up three and four deep. 
In an occasional gland the epithelium is thrown up into folds. Between 
the glands are compactly arranged cells, large, irregular in shape, with 
abundant eosinophilic cytoplasm (Fig. 2a). Their nuclei vary from 
oval to round. Blood vessels are present in moderate numbers, dilated 
and congested. Here and there collections of polymorphonuclear leuco- 
cytes about thrombosed blood vessels are visible. Diagnosis. Cervical 
tissue showing an unusual decidual reaction. 



'i.-l 


Pig-. 2. — Biopsy showing tissue to be very cellular -with marked decidual reaction. 


The microscopic findings in this tissue are most unusual for the cervix. 
In a rare biopsy of the cervix, taken from a pregnant woman, I have 
observed swelling of the stroma cells but never anything to approach the 
change which has taken place here. 


Summary 

A case of unusual decidual reaction of the cervix has been described. 
The importance of differential diagnosis of rare lesions of the cervix has 
been emphasized. That the changes in the cei’vix during pregnanc 3 ’’_are 
iiot constant and typical is not surprising when we recall the vanoiis 
sizes and shapes of ceiwices encountered in the routine of obstetiic 
examination. 

References 


1. DeLee, J. B.: The Principles and Practice of Obstetrics, 7 ed., Philadelph , 

1939, W. B. Saunders Company, pp. 92-98. 

2. Hofbauer, J.: Am. J. Obst. and Gynec. 25: 779, 1933. , 

,3. Keiffer, and Devraigne^ L.: Cervical Mucosa In: Pratique de 

accouchements (Bar), 3 ed., Paris, 1914, Asselin & Houzeau, , P- 
4. V. Latzko, A.: Zentralbl. f. Gynak. 61: 201, 1937. . , . 

o. Stieve, H.: Per Halstoil der menschlichen Gebarmutter: sein Bau 
Aufgaben wahrend der Scli-wangerschaft, der Geburt und es 
bettes. Leipzig, Akad. Yerlagsgesellschaft, 1927, p. 51. 



THECA CELL TUMOE OF THE OVARY AND CARCINOMA 
OF THE ENDOMETRIUM 

Jack D. ICiRSi-iBAmr, M'.S., Chicago, III. 

(From ihe Cooh Conniy Sospiial) 

S INCE the first description of theca cell tumors of the ovary in this 
country by j\Ielnick and Kantor^ in 1934, many reports have fol- 
lowed, describing it as one of the variants of lienign solid tumors of the 
ovary ^Yith hormonal potencies. However, some of the theca cell tumors 
have shown in addition featui'es resembling granulosa cell. The associa- 
tion of theca cell tumor and carcinoma of tlie endometrium is extremely 
rare. Thei*e have been two cases i*eported; Porter and BramhallV case 
was a 72-year-old white female, wdth uteiine bleeding for 2 years, and 
Doekerty’s* case was 58 yeai-s of age and Avas encountered in a series of 
10 cases of theca cell tumors. Doekertj’’ noted 3 eases of carcinoma of 
the endometi'ium in 32 cases of granulosa cell neoplasms while Stohr* has 
also reported 3 eases. Thus the incidence of carcinoma of the endo- 
metrium has been twice as frequent in eases of granulosa cell tumors as 
in theca cell. 

Theca cell tumor usually manifests itself past the menopause and 
exerts a specific biologic function in elaborating an estrogenic hormone 
which induces uterine Weeding. This bleeding simulates menstruation 
although the periods are irregular and prolonged. Except for bleeding, 
the patients feel fine and follow'ing removal of the ovarian neoplasm 
there is a cessation of the bleeding and often changes in their general 
well-being. These patients frequentlj’^ are not grateful to the surgeon 
for having been operated upon, because the cessation of the estrogenic 
hormone makes them feel old. The theca cell neoplasm may therefore 
be considered as a rejuvinating t^qie of tumor. 

The changes in the endometrium in theca cell tumoi’s are quite charac- 
teristic of the elaboration of the estrogenic hormone. The glands become 
markedly proliferated and often show cystic dilatation (so-called Swiss 
cheese variety) . 

The transformation of the endometrium from the abnormal physiologic 
to the malignant phase is possible under the influence of continuous 
estrogenic stimulation. 

The case to be repoi’ted was diagnosed clinically as fibroid uterus and 
the theca cell tumor of the ovary and the carcinoma of the endometrium 
were incidental findings at operation. 

Case Report 

Patient E. J., aged 55 years, was admitted to the hospital with com- 
plaints of vaginal bleeding for 18 months and abdominal pain for one 
year. She stated that she had past through the menopause 10 years 
before. During the past 18 months she had noticed attacks of vaginal 
bleeding lasting 2 or 3 days and often reeuri'ing in 2 or 3 days. This had 
been associated with abdominal pain in the right lower quadrant during 
the past year. She had had 5 children and one miscari'iage at 3 months. 


•Major, M. C. ; A.U.S. Chief of Laboratory Service Shenango Personnel Replace- 
ment Depot Transfer, Pa. 
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Her menstrual history had been normal. Onset at 13 years, duration 
3 days every 28 days, with a scanty flow. 

The blood pressure showed a slight hypertension, 154/90. 

In the abdomen a mass was felt rising out of the pelvis and extended 
up to the umbilicus. It was firm, freely movable and not tender. 
Vaginal examination disclosed active bleeding and the corpiis uteri was 
incorporated in the abdominal mass. 

The clinical diagnosis was fibroid uterus. 

A supracervical hysterectomy and bilateral salpingo-oophorectomy was 
performed. 



Pig. 1. — Photograph of the tumor secUoned in half. The dark discoloration o , 
tumor (D) is due to its imbibition "with sudan III. Note the plaques of fibrosis 
hyalinization (P). IP = Fallopian tube. 


Pathological Report . — The specimen was a uterus amputated above the 
cervix measuring 14 by 11 by 15 centimeters and was deformed by sii_ - 
serous, intramural and submucous firm nodes up to 13 centimeters in 
diameter. The nodes on sectioning were pinlr and trabeculated. ttie 
endometrium was markedly thickened, injected purple-red and attacne 
to it were several pedunculated soft polyps up to 5.5 centimeters in 
largest diameter. One of the polj^ps was very soft and friable. One o 
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the ovaries was enlarged, firm and measured 5.5 by 4 by 3 cm. The 
surface was encapsulated, sbghtly nodular, and yellowish-tan in color. 
On sectioning the light yellowish-bromi color was striking and the sur- 
face appeared trabeeulated. Attached to the ovary was a slightly thick- 
ened patent Fallopian tube. The other tube and ovary were unchanged. 

Half of the ovarian tumor was submerged in sudan III for twenty 
minutes (see Fig. 1). J\Iost of the tissue turned into a bright orange. 
On the section surface there were discrete dense white areas of fibrosis 
and hyalinization, a finding rather characteristic of theca cell tumors. 

Sections from the ovarian tumor revealed it to be composed of 
dense bundles of spindle-shaped cells containing regular oval nuclei. 
Scattered about were areas of fibrosis and hyalinization. Sudan III 
stain revealed the vacuolar cytoplasm to be rich with fine lipid droplets 
(Fig. 2). Scattered about the stroma, there u'ere also a sprinkling of 
fine lipid droplets. 
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Fig. 2. — Photomicrograph of a section of the tumor stained with sudan III. The 
cells are arranged in bundles rich in lipoid. Scattered about are characteristic fibrous 
and hyaline plaques devoid of any lipid material. 

Sections from the endometrium in the region of the friable polyp 
revealed active proliferating glands with dilated lumina. They were 
lined by several rows of columnar cells with irregular large hyper- 
chromatic nuclei. There were many atypical mitotic figures seen. The 
stroma was composed of a thin fibrillar septa infiltrated with small foci 
of round cells (Pig. 3). The glands showed beginning invasion of the 
myometrium. 

Diagnosis . — Theca cell tumor of the ovary, adenocarcinoma of the 
endometrmm and fibromyomata uteri. 

Discussion 

Theca cell tumors of the ovary are solid, benign and occur usually 
past the menopause. They are rich in lipid material and usually can 
be identified by the yellow discoloration. This material is double re- 
fraetile and is either cholesterol or cholesterol esters. These tumors 
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elaborate an estrogenic liormone and cause a physiologic hypeiplasia 
of the endonietrinm. That the physiologic hyperplasia may become 
abnormal and progress to a neoplasm is illustrated in this case. 

In a patient past the menopause, who manifests periods of uterine 
bleeding, and if the uterine scrapings are negative for malignancy a 
theca cell tumor of the ovary should be considered. 







FULL-TERM ABDOMINAL PREGNANCY- 

Alfred J. Kodak, M.S., M.D., Chicago, III. 

(Fro7n the Deparlmentu of OhsIcU-ics, Cook Conniy Eospiial, and Ohsteirics and 
Gynecology, University of Illinois College of Medicine) 

A dvanced ectopic pregnancie.s going to full term or beyond most 
L frequently begin as a tubal pregnancy that secondaialy develop 
into tbe abdominal cavity. The fetus may rarely in this type of extra- 
uterine pregnancy continue to develop after tubal rupture, but much 
more frequently a fetus growing in the abdominal cavity was aborted or 
extruded through the fimbriated end of the tube but retained its original 
connection and added many newer adhesions. Tints one freqiiently has 
to deal with very vascular connections to the contiguous pelvic organs, 
bowels and omentum. The following case is reported not only for its 
rarity but also for its typical cilinical history and careful work-up of 
the ease. 

J. H., Negress, aged 27 years, had one previous pregnancy that tei*- 
minated early and uneventfully as a spontaneous abortion. The last 
regular menstrual period was about Jul}" 15th, 1941. During the latter 
part of September of that year she had an episode of very severe pain 
in the right lower quadrant that subsided spontaneously in about two 
days. Thereafter pregnancy appeared to the patient to be uneventful; 
the abdomen grew larger in a normal fashion. Life in the fetus was felt 
at the usual time (the exact date could not be recalled). In the mid- 
portion of April she had what appeared to be laborlike pains and vaginal 
bleeding which ceased spontaneously, and she was discliarged from an- 
other hospital with the apparent impression that a threatexred premature 
labor had subsided. She was told to return when the pains recui'red. 

The patient noted when she reached home that the perception of life 
movements ceased permanently. For a brief period her breasts con- 
tained milk. Then the size of her abdomen became smaller and she lost 
weight. She had a menstrual period in July, August and September 
and was admitted to the obstetric service of tlie Cook County Hospital 
on October 7th, 1942. Her chief complaint was pressure on the urinary 
bladder, causing her to have frequency and ui-geney. The patient had 
the impression that the abdominal mass was causing her to have con- 
stipation. 

Bimanual examination revealed the following: the uterus was nor- 
mal in size and consistency and was felt distinctly separated from the 
abdominal mass which arose from the pelvis to two fingers above the 
navel, and directed more toward the right side of the abdomen. It was 
regarded as an abdominal pregnancy. 

Lipiodal x-ray showed that tlie uterus was empty and separate from 
the fetal skeleton (Fig. 1). The patient’s temperature and pulse rate 
were constantly normal before the operation. On October 15th, the abdo- 
men was opened and the contents carefully observed and sketched. (See 
Fig. 2.) As the right tube was traced distally, it flared out toward the 
fimbriated end like a horn. At this region there was a narrow circular 
ringlike depression and the fetus Avith its placenta emerged at this site. 
Throug h the translucent amniotic membrane the fetus was discernible. 

•Presented at a meeting of the Chicago Gynecological Society, April 16. 1913. 
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There were definite adhesions of boivel and omentum to the amniotic 
membrane. The latter was incised and the fetus removed. The placental 
tissue was easily separated from the adherent bowels, omentum, and the 
posterior wall of the uterus and right broad ligament. There was no 
problem concerning hemostasis. Tlie left tube was enlarged, apparently 
a chronic hydrosalpinx. The right tube was removal together with the 
placenta. The fetus measured 19 cm. crown-rump length. The digits 
of the left hand and leg were adherent to the amnion and both feet 
appeared club-shaped. 



Fig-. 1. — X-ray of pelvis. The lipioJal fills the uterus: the fetus (extrauterine) shows 
marked overlapping of the cranial bones. 


The patient was returned to her bed in very good condition and on the 
tenth day was allowed up. Her course was afebrile up to this day. That 
night her temperature had risen to 102.4° F., and two days later reached 
103.4° F. Her pulse was 134. Thereafter the pulse ranged between ^ 
and 120 per minute and her temperature between normal and 100.4° F. 
A mass could be palpated rising from pelvis to almost the level of the 
navel. The patient signed her release on November 20th, and was not 
seen nor heai*d from for a period of six months. She was examined at 
that time and all we could find was some residual pelvic inflammation 
centered chiefly around the left tube. She was able to get about ivitli- 
out any discomfort and was referred for iielvic heat treatments. 

In sunmiary of this abdominal pregnancy, the patient had a typical 
clinical course. In the first trimester an episode of severe pain was veiy 
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Fig. 2. — The pelvic structures. The left tube appears enlarged by a chronic in- 
flammation, and the intra-abdominal fetus is within the amniotid sac. There are 
numerous adhesions wherein the amniotic sac and the placenta are fastened to the 
omentum, small bowels, and the pelvic structures. 

likely due to tke tubal abortion. At almost full term, sbe had a spurious 
labor which ceased spontaneously, and at that time the fetus apparently 
died. She fortunately did not develop any sepsis. When seen by us 
she had a fifteen months’ gestation. The placenta would not have been 
disturbed in any way if this patient were seen when the fetus was alive 
or recently after the fetal death. The period of six months following 
the death of the fetus permitted the adhesions to become devascularized 
and rendered the contemplated removal of the placenta safe. 



ADVANCED UNRUPTURED TUBAL PREGNANCY 

Bernard Mann, M.D., and Daa^d R. Meranze, M.A., M.D., 
Philadelphia, Pa. 

(From the Mount Sinai Hospital) 

W HILE tubal conception is. in itself not rare, unruptured tubal 
pregnancy of long gestation periods is so sufficiently uncommon 
that an instance of one of six and one-half months’ gestation may he of 
interest. Tubal conception usually terminates in a xariety of -ways in 
the second or third month, but occasionally a conception may, for 
reasons as yet undetermined, continue and even come to full term in 
this location. A few such eases have been reported in the literature. 
Miller^ reviewed the previously recorded cases and reported a full- 
term right-sided tubal pregnancy in which the fetus weighed 4% 
pounds and measured 21% inches.. The fetal sac, the Pallopian tube, 
was exceeding!}'- thin in many places, and measured in its thickest 
portion no more than 0.5 cm. Microscopically, the wall of the sac 
consisted of fibromuscular tissue. Its mucosa showed evidence of 
chronic inflammation and a decidual reaction in both tubes, particu- 
larly in the right. The uterus Avas enlarged to the size of a three 
months’ pregnancy. The preoperative diagnosis had been a breech 
presentation. In the discussion which followed, several other some- 
U’-hat similar eases Avere reported by the commentators. 

SchumamP described an instance, in a young Avoman, aged 22, where 
the pregnancy reached full term and Avas thought to be uterine in 
location. Just before deliA'ery. she began to experience A'iolent pains 
in the abdomen Avith exeessiA'^e fetal aetiA'ity. The latter suddenly 
ceased at the end of an hour. Under the mistaken diagnosis of aln 
ruptio placenta, the patient Avas operated upon and an unruptured 
left Fallopian tube Avas found, containing a Avell-formed fetus, Avhich 
Aveighed 6 pounds, 14 ounces. The Avail of the Fallopian tube Avas 
generally thin, measuring only 0.5 cm. in most regions. Microscopic 
examinations of the excised tiibe shoAved a markedly hypertrophied 
muscular layer and a thin decidua. 

Since these case reports, there haAm been recorded, particularly lu 
the foreign literature, a A’^ery occasional similar instance of late and 
even full-term unruptured tubal pregnancy.® The case reported here 
is that of a young Avoman, L. W., aged 27. Menstruation began^at 14.^ 
years, 30-day interval, , duration 6 days. Last period July 1I> 
expected date of confinement April 30, 1943. Fetal moA'ements noted 
Januai-y 3, 1943. She had had 2 miscarriages. Physical examination 
Avas essentially negatiA'e. Blood pressure, 110/70. Tavo days before 
her admission to the hospital, on Jan. 31, 1943, she began to complain ot 
pain in midabdomen and about the shoulders. At this time, she was 
in the estimated 6% month of her pregnancy. A tender abdomma 
mass, presumably the uterus, Avas palpable. Under the mistaken diag- 
nosis of a premature separation of the placenta, the abdomen A\as 
opened. A large quantity of dark blood Avas found free in the 
toneal eaAuty, and a large mass occupied the pehns. The latter proved 
on exa mination to be an unruptured left Fallopian tube. Hemorrhage 

•Read at a meeting of the Philadelphia Obstetrical Society, April 1. 1943. 
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was coming from the fimbriated end. The nterus was enlarged to the 
size of a two months’ pregnancy. The excised specimen, the left Fal- 
lopian tube, was globular and measured M by 11 cm. It weighed 1,260 
dm. The fimbriated end was hemorrhagic. Through the fimbriated 
end, there bulged the head of a well-formed fetus. The wall of the 
Fallopian tube in some regions consisted of a firm, fibromuscular tissue 
and measured 0.4 cm. in thickness. Other portions of the wall were 
exceedingly thin, measui-ing only 1 mm. Histologically, the tube showed 
hypertrophied muscular layers and a decidual reaction. 

This case is of interest because it reports an exceedingly rare condition 
and because like several others of a similar character, the correct diag- 
nosis remained in doubt until operation revealed its true nature. Like 
others previously reported, it also illustrates the potentialities that the 
Fallopian tube possesses of distending to a magnitude sufficient to con- 
tain so large a mass without rupture. 
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SEVERE RRE-ECLAMRSIA WITH SEPARATION 
OF THE RETINA 

Philip B. Wahrsinoer, M.D., New York, N. Y. 

(From the Obstetric Service of the Bronx Hospital) 

T he occurrence of retinal separation in eclampsia has been noted 
on several occasions. Its appearance in severe pre-eclampsia is 
extremely infrequent and is the reason for the reporting of the fol- 
lowing case. 

Mrs. P. B. (Ho.sp. No. 142522), a 33-year-old gravida ii, para 0, was 
admitted to the Bronx Hospital on January 30, 1943, with the following 
history. Her previous pregnancy in 1939 terminated in a spontaneous 
abortion in the second month. Her last menstrual period with the 
present pregnancy was on May 20, 1942. The date of expected con- 
finement was February 27, 1943. 

The patient was first seen in the fourth month of gestation. Exami- 
nation revealed normal pelvic measurements. The heart and lungs 
Avere normal. Blood pressure at this time was 120/60. The urine Avas 
normal. The patient Avas seen at regular frequent intervals during 
Avhich time her blood pressure and urine examinations failed to shoAV 
any deviation from the nomial. On January 19,-1943 the blood pres- 
sure Avas 110/75 and the urine Avas normal. 

On January 30, 1943 the patient Avas seen at home because of the 
history of nausea and vomiting of tAventy-four hours’ duration. This 
she had attributed to a dietary indiscretion. That morning she had 
experienced an episode of temporary blindness Avhich lasted about five 
minutes. Examination at this time shoAved the presence of marked 
edema of the face, conjunctiAme, hands, legs, and ankles. The patient 
appeared droAvsy. The blood pressure Avas 195/110. The patient Avas 
immediately referred to the hospital. 
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A urine examination immediately after admission showed solid al- 
bumin and microscopically the presence of hyaline and granular easts. 
The patient was given one-quarter of a grain of morphine sulfate. 
Sucrose, 50 c.c. of the 50 per cent solution was given intravenously. 
The following morning Karell diet and the StrogonofE treatment Avere 
instituted. The blood pressure was noAv 180/110. Urine examination 
shoAved four plus albumin again together with hyaline and granular 
easts. An ophthalmoscopic examination indicated the folloAAung: The 
right eye shoAved a large retinal detachment on the nasal half of the 
fundus. There Avas also a small detachment beloAv the optic nerve. 
The left eye shoAA'^ed a large retinal detachment aboAm and a small 
retinal detachment beloAV the optie nerve. The retina and the margins 
of the optic nerves of both eyes appeared edematous so that the mar- 
gins of the optie nerves Avere blurred. The retinal arteries Avere nar- 
roAved. The retinal detachments and the edema of the retina Avere 
probably due to subretinal and intraretinal transudates. It Avas felt 
that the uterus should be emptied at once. 

Because of the eye findings, the blood pressure of 195/110, the pres- 
ence of a thick, elongated, and closed cervix it AAms decided to deliver 
the patient by cesarean section. Under spinal anesthesia a Imng 5- 
pound female child Avas delhmred by the classical type of operation. 

FolloAAung delwery the blood pressure Avas 170/90. On the second 
day post partum the ophthalmologist reported that the edema of the 
retina Avas subsiding but that the retinal detachments AA’-ere about the 
same size. 

The patient had an uneAmntful puerperium during Avhich her blood 
pressure dropped to 150/80. The blurred Ausion cleared completely 
and the patient Avas discharged from the hospital on the tAvelfth post- 
partum day. The diagnosis on discharge AAms pre-eclampsia, severe. 

Six Aveeks post partum the ophthalmologist reported complete re- 
covery from the retinal detachments. The patient’s blood pressure 
AAms noAA" 120/80 and the urine AAms normal. Three months post partum 
the patient Avas again seen and the blood pressure Avas 120/80 and the 
urine Avas free of albumin or other abnormal findings. 

This case is reported because of seAmre pre-eclampsia Avith the seri- 
ous condition of retinal separation as a complication. The complete 
recovery from this condition after termination of pregnancy by cesarean 
section is also noteAAmrthy. 

1229 Clay Avenue 



FATAL STAPHYLOCOCCUS BRONCHOPNEUMONIA 
FOLLOWING RITUAL CIRCUMCISION 

Louis W. Sauer, M.D., Evanston, III. 

J D was born on December 1, 1942. His weight was 3,628 Gm. (8 
• 13 . poiiiids) . Initial examination revealed no defects. The mother 
was unable to nurse for lack of milk. On the fifth day, a sterilized, 
evaporated milk formula was given; fii'st as eomplemental, then as 
supplemental food. On the seventh day, the bleeding time (Duke’s 
method) was 45 seconds; the coagulation time (Lee and White’s 
method) , 2 minutes and 15 seconds. Ritual circumcision was performed 
by a mohel, in the hospital, on the ninth day. The umbilical cord 
dropped off on the tenth day. On that day a tightly bound, blood-soaked 
bandage was removed, aseptically, by a nurse. This was accompanied 
by rather profuse oozing of blood. A sterile gauze Ijandage was applied, 
but not as tightly as the oidginal. The infant was apparently well 
while in the maternitj^ nursery, but gained weight rather slowly. There 
had been no fever, stools were noimal, and the weight was 3,350 Gm. 
(7 pounds 6 ounces) on the tenth day, when mother, and infant left the 
hospital. 

On the thirteenth day, the rectal temperature was 103.2° F. The in- 
fant was pale. There was no cough ; anorexia was marked. The heart, 
lungs, abdomen, throat and ears were found to be normal. The weight 
had not mcreased. The circumcision wound was definitely infected. 
When the pus was wiped away from the glans with sterile gauze, a 
slight defect at the corona could be seen. Apparently the circumcision 
blade had accidently cut away a slight amount of the glans penis. The 
infection seemed to center at this point. In the abdominal wall, about 
one centimeter above the base of the penis a sulicutaneous, slightly 
elevated, rather hard, movable gland, smaller than a pea could be seen 
and palpated. Sulfathiazole ointment (5 per cent), spread on sterile 
gauze, was applied to the penis and changed frequently each day. Sulfa- 
diazine, 0.12 Gm., was given in a teaspoonful of food 4 times dail}^ for 
three days. AVater, sweetened with saccharin, was offered between feed- 
ings, and at night when awake. The temperature dropped to normal 
ivithin three days. Anorexia persisted, but clinical signs were absent. 
There was no cough. The infant was not examined thereafter. At mid- 
night on the eighteenth day of life, several cubic centimeters of blood 
and mucus were vomited, spontaneously, and the infant expired before 
medical aid arrived. 

The only necropsy findings were; multiple (over fifty), sharply de- 
marcated, grey abscesses (3 to 10 mm. in diameter), distributed through- 
out the lungs. The circumcision wound had nearly healed. The palpable 
gland, noted above, had disappeared. Pus, taken from one of the 
aseptically incised lung abscesses, showed on direct smear, raanj’- single, 
gram-positive cocci; there were no chains. Capsule stain showed no 
encapsulated organisms. Culture showed Staphylococcus auvcus in pure 
culture. 

An infected circumcision wound and accidentally incised glans penis 
were the portal of entry for this fatal staphylococcic blood-born infection 
of both lungs. 
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OBSTETRIC STANDARDS UNDERVALUED 

I T MAY be stated as a proved fact that the efforts to provide safe 
1 care in maternity ha^m been crowned with success if we measure 
this by the marked reduction in mortalitj’’ rates which has been preva- 
lent in recent years throughout most of these United States. Improve- 
ment in standards concerned with doctors, nurses, hospitals, and public 
health services, whenever and wherever applied, has saved undoubt- 
edly the lives of many mothers and babies. It is a record of which this 
country may well be proud. 

The participation by the United States in the global war has called 
for the institution of health measures affecting our entire population, 
prominent among which is the care of prospective mothers who are the 
wives of men enlisted in the lower ranks of the Armed Forces and 
whose pay, it is assumed, would be insufficient to provide adequate 
and proper maternity service for their dependents. The Federal Gov- 
ernment has undertaken to furnish what essentially is a supplement to 
the soldier’s pay and a carefully studied act has been developed 
through the agency of the Children’s Bureau by which a large sum of 
money was appropriated by Congress for this purpose. The provisions 
of the act have been accepted by most of the States in the Union al- 
though many of its administrative and other features leave much to be 
desired. HoweAmr the medical profession has given its support and is 
wholeheartedly prepared to fulfill its functions. It recognizes, as do 
other interested agencies, that only the highest standards should pre- 
vail but it protests the perversion of the purposes of the Maternal 
Welfare Act by the amendment to the same appended by Congress at 
a last minute. As it stands the Bill approved by the President con- 
tains the following proviso relating to appropriations for the Depart- 
ment of Labor : 

“Provided, that no part of any appropriation contained in 
this title shall be used to promulgate or carry out any instruc- 
tion, order, or regulation relating to the care of obstetrical 
cases which discriminates between persons licensed under 
state law to practice obstetrics: Provided further, that the 
foregoing proviso shall not be so construed as to prevent any 
patient from having the seiwices of any practitioner of her 
own choice, paid for out of this fund, so long as state laws are 
complied Avith.’’ 

And what does this mean? It means a broadening of the section 
relating to free choice of physicians as to permit so-called graduates 
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of diploma mills, including osteopaths, chiropractors, naturopaths, and 
all the other cults, and untrained and ignorant midwives, all without 
adequate scientific training in obstetrics, to furnish maternity care at 
government expense, provided “the state laws are complied with.” 

The high standards set up by the Children’s Bureau in cooperation 
with its Board of Consultants are undermined by this amendment 
which, to their great credit, was vigorously opposed by several out- 
standing members of the Senate. A principal one among the argu- 
ments advanced in Congress during the debate on the measure ivas to 
the effect that the original, unamended bill constituted an “invasion 
of states rights,” whatever that may mean in the face of other “in- 
vasions” in recent years. Such argument constitutes a mere political 
subterfuge, perhaps to satisfy the growing legion of cultists of all 
types who already have prevailed upon state legislatures to grant them 
certain, although often restricted, rights of practice. 

A measure of this kind calls attention to one of the weaknesses in- 
herent in political dictation of medical practice and should not be 
tolerated. Untrained and inadequately trained individuals undertak- 
ing the care of pregnant women and operating with the encourage- 
ment of the Government will constitute a menace to our prospective 
mothers and their children. It is quite needless to point out the result- 
ing deaths and injuries which are sure to follow. Every physician 
with the welfare of his community at heart owes it to himself and his 
profession to convey to his congressional representative a vigorous 
protest as soon as possible. 

The casualties of war, whether by death or invalidism, among our 
young married men in the ranks, emphasize the importance of giving 
proper care to their wives during childbirth. The mere provision of 
offering such care means little unless high standards are maintained. 
It is to be hoped that future sessions of Congress will be impressed 
sufficiently not to repeat the error they have committed in the passage 
of the undesirable amendment referred to. Immediate action is needed 
and in no way can this be accomplished more effectively than by con- 
certed individual efforts on the part of those most definitely interested, 
namely, the members of the medical profession. 



Department of Book Reviews 


Conducted by Egbert T. Frank, M.D., New York 


Review of New Books 

Gynecology 

A beautifully illustrated monograph on The Diagnosis of Uterine Cancer by the 
Vaginal Smear by Papanicolaou and Trauti is based on the recognition of indi- 
vidual cells or small groups of cells even in the pre-invasive stage. Tliis method, 
now used for three years, was developed during the course of the study of thousands 
of vaginal smears at various ages and stages of the menstrual cycle. Even in the 
early stages of cancer, exfoliation occurs and these minute fragments are recover- 
able in the vaginal discharge. 

The monograph first describes all phases of the smear in the normal'cycle, amenor- 
rhea, menopause, ectopic pregnancy and abortion. Next come the smears in car- 
cinoma of the fundus and cervix. Colored plates of exceptional excellence illus- 
trate the text. 

The authors recommend diagnostic curettage for confirmation, a caution very 
necessary because of the great variations in smears, due to physiological phases as 
well as to possible complicating factors as pregnancy and inflamma.tiou. Much 
experience is needed to interpret the findings. It would have been of advantage 
to include the staining technique in detail in the text rather than giving a reference 
to its original publication in the literature. 

E. T. Frank. 


Goodall presents a monograph entitled A Study of Endometriosis, 2 which in- 
cludes Endosalpingiosis, Endocervicosis and Peritoneo-ovarian Sclerosis. The 
latter includes the sjmdrome described by Bussell, the final stage of which results 
in a frozen pelvis. According to the author, a spontaneous arrest of endometriosis 
takes place in about sixty per cent of cases. Many will differ with the author as to 
the frequency of spontaneous regression. According to the author, endometriosis 
takes its primary origin always from the endmetrium. In other words, he is a firm 
follower of Sampson’s theory of implantation or transplantation. Certainly there 
will be many dissenters from the dictum ‘ ‘ that endometriosis of whatever form is an 
expression of a vitiated endocrine function and consequent imperfect metabolism. 
So far nothing in the hormonal investigations, both blood and excretory, confirms 
this hj-potliesis. The description of the cases of “acute stromatous endometriosis 
with restricted malignant characters’’ as far as I can judge from Fig. 5 and 6, 
conforms to the disease I described under the term of ‘ ‘ Fibromyosis ’ ’ : An Unclassi- 
fied Plexiform Endolymphatic Proliferation of the Uterus, With Keport of Three 
Cases (American Journal of Cancer, 1932, volume 16, page 1326). In my opinion, 
this was a condition of low malignancy which Eobert Meyer, who studied the slides. 


iDiaenosls on Uterine Cancer bj- the Vasinal Smear. By George N. Papanicolaou. 
M.D., Ph.D., Department of Anatomy, Cornell University Medical College, and Heroeri 
F. Traut, M.D., Department of Obstetrics and Gynecology-, Cornell University 
College and the New York Hospital. 47 pages. The Commonwealth Fund, New lOrK, 
1943. 

-A Study of Endometriosis, Endosalpingiosis, Endocervicosis, and Peritonco^varian 
Sclerosis. A Clinical and Pathological Study. By James Eobert Goodall. 

M.D., C.M., D.Sc., F.I.C.S.(Hon), F.R.C.O.G. Formerly Professor of Gtimcal Ojne- 
cology- and Obstetrics. JIcGlll University-; Consulting Staff in Gynecology' and Obsic 
rics. Royal Victoria, Montreal Maternity Hospital, etc. 13 illustrations in black ana 
white and 17 subjects in full color on 6 plates. 140 pages. J. B. Lipplncott c-o., 
Philadelphia, 1043. 
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considered a sarcoma. Certainly sucli cases cannot with any degree of certainty 
he included among endometriosis. 

That the endometriotic proliferations are directly influenced by the ovarian hor- 
mones is fully substantiated by the fact of regression after double oophorectomy 
Or adequate radiotherapy to the ovaries, but this does not in any way make the 
author’s belief acceptable “that quantitative vitiation in the nature of an excess 
of production of estrin is the factor in the genesis of endometriosis.” There are 
too many other possibilities that must be taken into consideration. In spite of the 
fact that many of the hypotheses brought forward are not convincing, the mono- 
graph gives a very detailed and thorough study of endometriosis. 

R. T. Frank. 


Gynecology With a Section on Female Urology by Wharton^ is more than a 
one thousand page, profusel}' illustrated textbook. The author stresses that gyne- 
cology is no longer a surgical art, bat largely also medical and preventive; like- 
wise that the distinction and differentiation between functional and organic dis- 
orders must be emphasized. The book covers every phase of gjmecology as well 
as associated phases of urology in detailed fashion. His connection with Johns 
Hopkins since 1915 has made him aware of the responsibility of the teacher and 
the consequent necessity of distinguishing between personal opinion and established 
fact. 

The numerous illustrations are of excellent quality. In the main, they are culled 
from sources based at Johns Hopkins, particularly from Cullen, Kelly, Kelly and 
Burnam, Novak and Young. On the whole, the text does not differ from well ac- 
cepted and standard teaching. It is orderly, well arranged and sufSciently easy 
to grasp. The operative teclmiques are shown by numerous and detailed illustra- 
tions vfhich make them useful even to the specialist. On the other hand, the chapter 
bibliographies are not representative and appear somewhat haphazard. One chap- 
ter, namely that on diseases of the vulva, was contributed by Laman A. Gray. 

The reviewer considers the spectroscopic examination of the blood to determine 
ovulation as described by Samuels, not worthy to be included in any serious textbook. 
Clow’s method for the treatment of dysmenorrhea does not, in the reviewer’s opinion, 
deserve the endorsement which it receives. It would appear proper to include the 
Schatz and Gellhorn tjq)es of pessaries in a list of these useful instruments. I can- 
not agree that fertility is restored in about 35 per cent of women below the age of 
40 by performing myomectomy. In my experience, myoma bearers, if anything, 
are among the .fertile group. 

The presentation on the whole is very readable. However, the shades of Achilles 
Rose must squirm at the phrase “If a woman with an outspoken endocrinology 
does conceive ...” In the treatment of embolism, no mention of either hirudin 
therapy or of embolectomy has been included. 

R. T. Frank. 


The fourth edition of Berkeley and Bonney’s A Textbook of Gynaecological 
Surgery^ has appeared after an interval of six years. This large textbook covers 
the ground in a most thorough fasliion. It includes not only the ordinary gyne- 
cological subjects but a detailed description of cesarean section, both abdominal 


With a Section on Fcnialo "OroloBy. By Lawrence R. Wharton Ph B 
AI.D.. Associate in Gynecologj-, The Johns Hopkins Hospital; Consultant in Gvne’i 
colop, The Union Memorial Hospital, Hospital for tVomen of Mar>'land, Sinai Hos- 
pital and Church Home and Inflrmary. 444 illustrations. 1,000 pages. W. B. Saunders 
Company, Philadelphia and London, 1943. 

Sir Comyns Berkeley. M.A.. M.C 

M.D. Cantab., F.R.C.P. Lond., P.R.C.S. Eng., M.M.S.A.(Hon), F.R.C.O.G., and Victor 
Bonney. M.S. JLD., B.Sc Lond., F.R.C.S. Eng., P.R.A.C.S.. AI.R.C.P. Londf 4lh Edl- 
Original Drawings by Victor Bonney and 17 Colour Plates. 912 pages 
Cassell and Company, Ltd., London, New York, Toronto and Alelboume, 1942 Paul 
B. Hocber, Inc., New York. (Rough Proof). 
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and vaginal. In addition, there is a complete chapter dealing with intestinal surgery. 
The volume has a very intimate and personal touch. The illustrations, which are 
excellent line drawings, were all made by Bonney himself. 

Of particular interest are the statistics on carcinoma of the cervix. As is well 
known, Bonney has persisted in performing the Wertheim operation. In 500 cases, 
5-year cures were obtained in 43 per cent; 10-year cures in 36 per cent. His per- 
sonal operability rate is about 63 per cent of the patients seen. He regularly re- 
moves the obturator and hypogastric glands. On the other hand, the postoperative 
deaths in 1,192 cases following IVertheim operation were 16.1 per cent. Another op- 
eration in which Bonney is particularly interested is myomectomy, , the description 
of which is extremely detailed and well illustrated. He employs clamps for tempo- 
rary hemostases and performs extremely radical myomectomies with good final 
results. The description of Manchester prolapse operation (which he persists in 
calling the Fothergill), as well as his illustrations of this, show that it is not quite 
as anatomically performed as in America because the fasciae are neither sufficiently 
exposed nor sufficiently well included 'in the sutures. I note that he still unites the 
levator muscles in perineorrhaphies although most American operators have aban- 
doned this type of repair. 

The book can be warmly recommended because of its thoroughness and the large 
number of illustrations in the text (574). The reviewer is unable to discuss the 17 
colored plates which were not included in the rough proof submitted for review. 

E. T. Frank. 

Gynecologic Surgery by Goldbergers is the first in a series, "Oxford Medical 
Outline Series." This series covers many branches of medicine and surgery. The 
book was written as a working guide to gjmecologic .surgery. It is interleaved m 
order that personal records can be appended. 

This short, compact book covers the field of gynecological surgery in a minute 
fashion. In each instance the general anatomical considerations, the underlying 
pathology and the method of treatment are indicated. The main feature is a de- 
tailed abstract of practically every gynecological operation. The presentation is 
methodical, concise and clear. The student can readily follow the steps of the op- 
eration; the occasional operator can refresh himself in a few moments on the de- 
tails of operative procedures. 

E. T. Frank. 

Obstetrics : Embryology 

The visualization of operative procedures has been fathered in recent years by 
extended use of the moving picture method. But no matter how carefully done, 
the impression is more or less momentary and fleeting.^ It has its value but this 
is a limited one. The rapidly succeeding flashes in the steps of an operative pro- 
cedure afford little opportunity for close or careful study'. There is an element 
of glamor in a motion picture demonstration, but there is not that satisfying ex 
perience which is afforded by unhurried examination of a well executed drawing. 

The new work of Dr. Titus presents in satisfactory pictorial form the generally 
accepted obstetric operations together with a few others in closely allied fields. 
It is well done and there evidently was a close spirit of cooperation between author 
and artist. The pictures are to be commended for being simple and easily' under- 
stood, no effort or labor was spent in “landscaping." In view of the size of the 

“Gynecologic Stircery. By Morris A. Goldberger, M.D.. F.A.C.S.. Associate in 
G^•necoloKy, Columbia University; Associate Gynecologist. Mount Sinai Hosmtai. 

104 pages. Oxford Medical Outline Series. Oxford University Press. New AorK, jai-. 

'Atlas of Obstetric Tecbnlc. Paul Titus. M.D. Illustrations by E. M. Shackelfor 
St. Louis. C. V. Mosby Co., 1043. 
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printed page, many of the cuts might well have been made somewhat larger. The 
book constitutes a very practical addition to the list of American obstetric works 
for both practitioner and student and is deserving of wide attention. 

George W. Kosmak. 


For thirty j'cars DeLee’s “Principles and Practice of Obstetrics’ Las been 
regarded as one of the outstanding textbooks on the subject. It is fortunate that 
through the work of Doctor Greenhill, who was long associated Avith Doctor DeLee, a 
new eighth edition is oifered to medical students and practitioners. In the preface 
to this edition, Dr. Greenhill states that most of the changes and additions in 
the present volume had received Doctor DeLee’s approval. The rearrangement of 
the material in the early part of the book makes for a more logical sequence of the 
material presented. 

The new author’s extensive knoAvledge of obstetric literature and his discrimina- 
tory ability in selecting the more important advances in obstetric sciences and prac- 
tice has brought about in this volume the addition of recent worth while develop- 
ments. There are many new sections in the text. A very conservative attitude is 
taken on the therapeutic value of certain hormones. The new ideas on erythroblasto- 
sis fetalis are discussed partieularlj’ with regard to transfusion accidents. The 
proper time to use vitamin K is brought out. The author has endeavored to evalu- 
ate the position of Water’s extraperitoneal cesarean sections; he feels that sufiScient 
time has not elapsed to determine the time and place of its choice. 

Toxemias haA'e been discussed on the basis of tlie classification proposed by the 
American Committee on Maternal Welfare. The importance of antenatal study and 
the necessity for prolonged follow-up has been stressed. There is an extended dis- 
cussion of contracted pelves and the classification and the work of Caldwell and his 
associates and Thoms has been included. 

The sympathetic understanding of Doctor DeLee’s teachings is apparent in the 
manner in which the new material has been included witliout effecting any changes 
in the principles laid down by the former author. Tiie present revision ivill ensure 
the text’s retaining its accepted place in obstetric literature. 

Philip P. Williams. 


Doctor Beck presents his Obstetrical Practice in a third revised edition® in 
which he has incorporated such additions as have seemed suitable to keep the sub- 
ject matter abreast of the times. It is of interest to note that since the second 
edition appeared, a Portuguese edition of the book has been prepared. The most 
marl: -1 change in this edition has been the subdivison of the section on operative 
obstetiics into six separate chapters. This may reflect the increasing tendency to 
induce labor at term as well as the increasing incidence of operative delivery and 
especially with regard to the interest of the child when premature labor is induced 
for various, particularly medical, complications. 

In the section on cesarean section, there is an extended discussion, very well il- 
lustrated, of the extraperitoneal cesarean section proposed by Waters. The adi’an- 


'The Principles nnil Practice ol Obstetrics. By Joseph B. De Lee. A.M. M.D. 
Formerly Professor of Obstetrics and Gynecology, Emeritus. Universitv of Chicago • 
Consultant in Obstetrics. Chicago Lying-in Hospital and Dispensary ; 'Consultant in 
Obstetrics. Chicago Maternity Center, and J. P. Greenhill. B.S.. 'M.D,, Attending 
Obstetrician and Gynecologist, Michael Reese Hospital: Obstetrician and Gvnecologist 
Associate Staff Chicago Lying-in Hospital; Attending Gynecologist. Cook County 
Hospital; Professor of Gynecology, Cook County Graduate School of Medicine. With 
1.074 illustrations on S41 figures, 209 of them in colors. Sth Edition, entirely reset 
1,101 pages. W. B. Saunders Company, Philadelphia, 1943. 

“Obstetrical Practice. By Alfred C. Beck, M.D. Professor of Ob.stetrics and Gyne- 
cology, Long Island College of Aledicine; Obstetrician and Gynecologist-in-Chief Lontr 
Island College Hospital. Brooklyn. Third Edition. More than 1.000 illustrations 
93S pages. Williams & Wilkins Company, Baltimore, 1942. 
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tages and disadvantages of three types of cesarean section, low cervical and extra- 
peritoneal and Porro, are discussed at length, and this discussion should be of hene- 
iit in the selection of the particular operation under varying circumstances. The 
illustrations in the section on cesarean section are partly colored which lends to their 
clear understanding. Doctor Beck has stressed the advantages of local anesthesia 
not only here, cesarean section technique, but in vaginal delivery. Under the dis- 
cussion of anesthesia Doctor Beck mentions that caudal anesthesia destroys the 
pelvic floor reflex thus eliminating bearing down efforts and necessitating almost 
uniform forceps delivery. 

Wliile the presentation of obstetric principles and the multitude of well-executed 
illustrations have made this one of the best books for students, the present chapters 
on operative obstetrics in this edition add much to the value of the book for the 
practitioner who may be called upon to do obstetric surgery. 

Philip P. Williams. 

The Neuromuscular Maturation of the Human Infant, » written by Myrtle B. 
MeUraw and published by The Columbia Universitj’ Press, New York, 1943, is, ac- 
cording to the author’s preface, a volume which comprises a summation of a series 
of studies begun more than a decade ago. The conclusions drawn are based on a 
longitudinal study of the neuromuscular development of a group of children from 
infancy to early childhood. 

The study of these infants has demonstrated a parallelism in the increased pro- 
ficiency of their neuromuscular activity and the gradual maturation of the central 
nervous system. Dr. McGraw shows that much of the motor, often purposeless, 
activity of the newborn results from stimuli originating in the subcortical nuclei 
of the brain. As the child grows older and the cerebral cortical development pro- 
gresses (maturation), the motor function becomes more mature, direct, and purpose- 
ful. She points out that the maturing cerebral cortex has an inhibitorj' control on 
stimuli arising in the subcortical areas, which finally results in a more mature neuro- 
muscular function. 

A few of the neuromotor activities of the infant are described in detail, such as 
the Moro or startle reflex, suspension grasp behavior, swimming, postural adjust- 
ment, crawling, and others. It is interesting that in each of these spheres of ac- 
tivity is demonstrated the change from early, less organized, subcortical activity 
to more mature, organized cortical control. 

In a chapter, “Individual Development,’’ she emphasizes that the rate of neuro- 
muscular maturation is individualistic. Whereas it is limited by age and I.Q., it 
may not run parallel with these variables. In other word.s, each child more or less 
has his own rate of neuromuscular maturation, and the development of a particular 
activity will bear a constant relation to the rate of maturation in an average group. 
A similar maturation is demonstrated in early sensory development. 

In a final chapter “Maturation and Learning,’’ within a few pages Dr. hlcGrav 
boils down to pill size a potent concentrate of the educational values made apparent 
by her studies. Her suggestions regarding new pedagogical approach in infant and 
cliild training, based on her observations, must point tlie way in all of our future 
educational programs for young children, and in many ways must form a nucleus for 
a whole new school of thought along these lines. Much insight into her educational 
concept can be gained -from one of her tabulated sajnngs: “Training in any par- 
ticular activity before the neural mechanisms have reached a certain state of readi- 
ness is futile.’’ 

Mitchell I. Eubin. 

•Xlio Xcuromuscnlnr Maturation of the Human Infant. By Myrtle B. McGraW. 
140 pages. Columbia University Press, New York, 1943. 
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The 1942 Tear Book of Obstetrics and Gynecologyio is edited by J. P. Green- 
hill -who has long been connected -with this excellent review of the world’s literature 
on these subjects. Dr. Greenhill has now assumed the editorship of both subjects. 
Tills volume is dedicated to Joseph B. DeLee, Editor for the Department of Ob- 
stetrics for this series from 1903 to 1941 inclusive. A brief history of Dr. DeDee’s 
professional career is appended as a foreword. 

The book maintains the high standard of the volumes of previous years. The 
development of medical literature on gynecologic-endocrinology is manifested by 
the inclusion in this volume of almost one hundred pages of abstracts on this sub- 
ject. One misses in this volume the pithy, personal and often caustic editorial notes 
of Dr. DeLee. 

Philip F. Williams. 


Howard B. Adelmann, Professor of Histology and Embryology at Cornell Uni- 
versity, has undertaken the difficult task of presenting the embryologieal treatise 
of Hieronymus Pabricius, by presenting a facsimile edition as well as a transla- 
tion of De Pormatione Ovi et Pulli and De Ponnato Poetu-n Of particular in- 
terest are the introductory chapters which show that Pabricius had studied com- 
parative and human anatomy, embryology and surgery. One of his major achieve- 
ments was that of discovering and describing the valves of the veins, in addition to 
the embryology of the egg of the chick. 

Adelmann gives a detailed biography of Pabricius who obtained his degrees of 
M.D., and Ph.D. in 1559, at Padua, and in 1565, succeeded Pallopius. Prom then 
on, until he retired in 1613, he remained professor at Padua, including the title 
“supra ordinareus’’ in anatomy and surgery. Pabricius’ fame extended through- 
out Europe. He had a large influx of students from Germany, Poland and Prance. 
Apparently, though he attracted students, he had continuous ructions and discords 
with them in spite of the fact that he was highly thought of and beloved. The 
main cause of the trouble was that he frequently failed to give adequate courses in 
anatomy. In 1584, he made dissections of a living pregnant ewe. In addition 
to his anatomical and physiological studies, he was a busy physician and surgeon, 
attending many famous personages and acquiring a large fortune. At his death, he 
left 200,000 ducats. Probably the best known pupil of Pabricius was William 
Harvey. His discovery of the circulation of the blood is said to have been founded 
on the description of the valves of the veins by Pabricius. The large and imposing 
Volume published by the Cornell University Press, contains not only the life of 
Pabricius, but a sketch of embryology from antiquity to Pabricius: then an 
analysis of the embryologieal treatises of Pabricius. There follows a translation 
of Pabricius’ “The Pormation of the Egg and of the Chick’’ and that of “The 
Formed Fetus.’’ Following this are facsimiles of these two classical works, very 
beautifully done and containing excellent reproductions of the plates which illus- 
trated these works. In addition, there are full references. Altogether this makes 
a very complete presentation which should be of inestimable value to libraries and 
to all interested in the history of medicine, particularly the history of ewbryologj- 
and obstetrics. 


B. T. Frank. 


’“XliG 1012 Year Book of Obstetrics and Gynccolopy. Edited bv J. P. Greenhill 
HS., M.p., F.A.C.S., Professor o£ Obstetrics and Gynecolonj-, Loyola Universitv 
Med cal School. Chicago; Professor of Gynecology, Cook County Graduate School of 
Medicine; AUendins Gynecologist, Cook County Hospital; Attending Obstetrician and 
Gynecologist, Michael Reese Hospital; Author of Ofllce Gynecologv and Obstetrics in 
General Practice ; Co-author of tlie DeEce-Greenhill Principles and'Practlce of Obstet- 
rics. Gi2 pages. The Year Book Publishers Inc., Chicago, 10-}3. 

UTPe Embryologieal Treatises of Hieronymus Fahtlcius of Aqnapendcnte. The 
Formation of the Egg and of the Chick (De Formatione Ovl et Pulli). The Formed 
Fetus (Do Formato Poetu). A Facsimile Edition, with an Introduction, a Translation 
and a Commentary by Howard B. Adelmann, Professor of Histology and Embrvolocv’ 
Cornell University. 8S3 pages. Cornell University Press, Ithaca, 'New York J01'> ’ 
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Krafka’s Human Emkryologyia is part of the Medical Students Series which 
appears under the editorship of Fred C. Zaplfe. The volumes on bacteriology and 
medical biochemistry have already' appeared. This series aims to give the basic 
foundation and to omit nonessentials in order that a student may possess a textbook 
which he has time to read in spite of the present huge and diverse curriculum, and 
one he can afford to buy-. 

Krafka has succeeded in supplying such a textbook of embryology. Because of 
our advance in knowledge, the material in this embryology is practically based on 
humans and no longer requires reference to less developed and more primitive forms. 
In spite of its limitations, the treatment of the subject is very detailed, and there- 
fore can be referred to not only by the student, but by those interested in looking 
up various points in embryology or refreshing their Imowledge of the subject. The 
simple line drawings which doubtless aid in keeping down the cost, are very satis- 
factory. The chapters on the embryology of tlie female and male genital tracts 
are excellently handled. ‘ 

In describing hormonal regulators, the author uses such expressions as antituitrin 
S and progynon B, which are trade names, respectively, for chorionic gonadotropic, 
and estrogenic products. The same may be said of the use of antuitrin G. Bor a 
future edition, it might be well to remember that the aceepted spelling of estrogens 
and androgens is not ‘ ‘ estrogenes ’ ’ and ‘ ‘ androgenes. ’ ’ On the whole, the book 
can be highly' recommended because of its clarity, detailed discussion, and compact- 
ness. The chapter bibliography' is of value. 

E. T. Frank. 


The articles contained in this memorial issue are dedicated by their authors to 
Dr. George L. Streeter, the well-known Director of the Department of Embryology' 
from 1917 to 1940.13 It is a worthy tribute to an American scientist who has 
achieved the highest rank in this field, W'ith its important bearing on medicine and 
particularly on obstetrics. The embryological collections of the Baltimore lab- 
oratory', developed so largely by Dr. Streeter, constitute one of the most important 
in the world and have been widely acclaimed. For their preparation and availability 
to students, gratitude and appreciation should be extended by all research workers. 

The contents of the present volume include ten important articles devoted to a 
variety of topics on embry-ologic development which cannot be discussed in detail 
here but merit careful reading by those interested. Several of these deal with the 
liuman embryo in the earliest stages, one describing tlie presomite stage, by' W. C. 
George, and another, very' extended, by' Streeter himself, of specimens in the 13 to 
29 somite stages. 

Tlie book is beautifully printed and illustrated and worthy of the high praise 
which will be accorded undoubtedly by- research workers. 

George W. Kos-atak. 


This volume constitutes a complete and satisfactory record of the valuable meet 
ing held in St. Louis, April 6 to 10, 1942,i4 under the sponsorship of the American 
Committee on Maternal Welfare. The Congress itself was an important and 
attended gathering whose proceedings may' be regarded as a current reference n or 
in the entire domain of obstetrics and gynecology', together with its related fields of 
activity. The varied contents are too extensive to be readily' summarized and it is 


i^IIiiman Embryologr.v. By Joseph Krafka, Jr.. M-P*. Ph-®- „Fj2f,®?|?Jlt?ons 303 
scopic Anatomy. University of Georgia School of Medicine. Y jth — 
pages. Medical Students Series. Paul B. Hoeber, Inc., New lork. i.n— ... 

’’Contributions to Embrj'oIoRy. Volume XXX (Nos. 1S7-107). Publls let J 
C<arneg:ie Institute of Washington, Washington, D. C.. 1042. 

’^Transnctions of the Second American Congress on ObstetHcs and Gjnccoogj. 
Western Journal of Surgeiy Publishing Co., Portland. Oregon, 104.>. 
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unfortunate tliat no index was prepared. The book is deserving of tlie appreciation 
of the medical profession and of those interested in the allied fields of hospital 
care and social service. 

George W. Kosmak. 


Doctor Josephine H. Kenyon’s valuable contribution to the lay literature on 
pediatrics, Healthy Babies Are Happy Bahiesjs appears in a third edition, eleventh 
printing of the book in ten j’ears. Such perennial popularity is sufficient recom- 
mendation of the value of the book to the young mother. Much new material has 
been added, particularly with regard to infant feeding, maternal nutrition, com- 
municable diseases and other important phases of prenatal and child care. Prob- 
ably one reason this book is so popular among parents lies in the fact that all the 
essential information relating to a certain age level may be found in one chapter. 
The discussion of prenatal care is excellent, as are also the remarks on the post- 
natal period. The final chapter on emergencies is brief and sensible in its discus- 
sion on the home accidents of infancy and childhood. A splendid book, to be recom- 
mended highly to young mothers. 

Philip P. Williams. 


Miscellaneous 


Autonomic Regulations by Gellhornis is a most important contribution to all 
branches of medicine. It includes a large , amount of the author’s oivn work 
and should be of interest to every medical man because not only physiology but 
psychology and neuropsychiatry are included in the discussion. 

The autonomic nervous system tends to preserve the internal environment of the 
body; the parasympathetic functions the local reflexes; the sympathetic, mass re- 
flex reactions. There is an intimate connection between the autonomic and somatic 
nervous system, the latter adjusting the organism to the outside U'orld. Not only 
are these systems affected b}' afferent and efferent impulses, but also by cliemical 
alterations. The quantity of blood carried to the receptors of the sino-aortic area 
serves as a control. A marked difference between the effect of denervation upon 
the central nervous system and the autonomic exists. Structures enervated by the 
autonomic do not undergo degeneration or atrophy when denervation is produced. 

The monograph does not lend itself to detailed review. The main chapters deal 
with adjustment reactions involving primarily the respiratory and circulatory 
systems; the autonomic-endocrine integration, the autonomic somatic integration, 
and finally, results and application of these physiological data. In covering this ex- 
tensive ground, a certain amount of repetition is unavoidable. Fundamental re- 
actions are aseribable to asplij-xia, anoxia with retention of carbon dioxide, bleeding, 
hypoglycemia. Certain similarities of reaction are striking, for example, hj-po- 
glycemia and anoxia as well as emotional excitement diminish the oxidation rate of 
the brain, stimulate the sympathetico-adrenal system and reduce body temperature. 
The general similarity and the differences in the adjustment reactions in anoxia, 
CO. tension increase, bleeding, hj-poglycemia, and emotional excitement are de- 
scribed in succeeding chapters. The homeostatic adjustment is maintained bj- the 
adrenalin inhibiting action of the hypothalamus and medulla. A discussion of the 
brain circulatory changes under experimental and natural conditions follows. An im- 
portant portion is devoted to the autonomic endocrine integration. The rate of 


’-■Healthy Bithics Are Happy Babies. A Complete H.anilhook for Modern tlotliers 
By Josephine Hemenway Kenyon. M.t). Tliird Edition Completely Revised. 343 panes 
Atlantic Jlonthly Press Book. Little, Brown & Co., Boston. IhLI. 


An 


’"Antonomie KcKiilations. Their SiKnHIeanee for rhysiolosry, PsvelioloEv and Venro- 
rsyelnntry By Ernst Gellhorn, M.D.. Ph.D.. Professor of Pliv.siolofti’, Collene of 
Medicine, University of Illinois. With SO iilustmtlons and frontispiece. 373 nacos 
Interscience Publishers, Inc., New York, 1043. I Jbc.. 
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secretion of various pituitary hormones, both anterior and posterior, are influenced 
by the hypothalamus, and as the hj-pothalamus has been proved to be the site of 
emotion, it is not surprising that the rate of secretion of these liormones can be 
influenced by emotional disturbances. (This will give a more sound basis to the clin- 
ical observation of amenorrhea as well as menorrhagia resulting from shock, the ex- 
planation of which has long puzzled gynecologists.) 

Chapters are devoted to the convulsive states, to the subcortical site of emotions. 
The hypothalamus must be regarded as the center of autonomic and somatic in- 
tegration of the motor expressions of emotion. The concluding chapters deal with 
the results and the application of these physiological discoveries, particularly the 
autonomic nervous sj'stem and neuropsychiatry. In schizophrenia there is a de- 
creased reactivity of the sympathetico-adrenal system with relative predominance 
of the vago-insulin sj’stem. The effect of convulsive therapy appears due to a 
stimulation of both of these autonomic systems. Anyone who will carefully read 
and study this monograph will deepen his insight into every phase of medical prac- 
tice. 

E. T. Prane:. 


Family Treasures, a popular guide to heredity by David D. Whitney, professor 
of zoology at the University of Nebraskair fits in well with the Humanizing Science 
Books. I still remember reading -with pleasure "About Ourselves” by Needham. 
This book, designed for the laitj’, . brings out, particularly by many and striking 
photographs, the essential basis of heredity. One chapter is devoted to the Mendelian 
theory, but the greater part is a pictorial presentation of the normal traits which 
are hereditarj'. Anyone, both lay and professional, will be interested in this brief 
and striking presentation. The book contains a glossary and is well within the scope 
of educated lay persons. 

E. T. Frank. 


This book. Essentials of Industrial Health, by Doctor C. O. Sappington,is is 
timely in these days of war production, speeded up assembly lines and absentee- 
ism. 

The book is divided into three parts: The first: "Industrial Health Admin- 
istration ’ ’ discusses briefly the development of industrial health and the classifica- 
tion and training of physicians to man such services and the specific function to be 
expected of industrial phj’sicians. 

The second part covers "Industrial Hygiene and Toxicology.” Measures to 
eliminate the health hazards in plants and to improve the personal hygiene of work- 
ers are described. 

The third part "Industrial Medicine and Traumatic Surgery” discusses the 
classification of the worker for the physical and mental requirements of his job. 
After describing manj* tj-pes of industrial accidents and diseases,^ the book closes 
with a chapter on workmen’s compensation and rehabilitation procedures. 

There are many references throughout the book to the subject of women in in- 
dustry. The section on the worker and his job very distinctly brings out tlie sub- 
jects of disabilities of women in industry, their limitations under certain exposure 
conditions and added precautions which should be taken when women are employed. 


iiFamilv Treasures. A Study of tlic Inlieritance of Normal Characteristics in Man. 
By David' D. Whitney, Pli.D., Professor of Zoology. University of NebrasKa. — 'a 
pages. The Jaques Cattell Press. Lancaster, Pa., 1942. 

“Essentials of Industrial Health. By C. O. Sappington. M.D., Dr. P. H., 

Industrial Hygienist. President. Central States Society of Industrial 

Surgerj-, Editor of “Industrial Alediclne." G3 illustrations. G2C pages. J. B. Lippi 

cott Company, Philadelphia, 1943. 
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On the subject of pregnant women in industry excellent general recommendations are 
made, and the laws of various states, prohibitory and regulatory, are stated. The 
book should have a wide appeal under our present conditions of expanded industrial 
production. 

Philip P. Williams. 

This book. Essentials of Ssiphilology.ia has been prepared by Doctor Rudolph 
H. Kampmeier to provide a brief text on syphilis for the practitioner of medicine. 
The five hundred pages offer a very fine exposition of sj'philis as it may be met in 
general practice or public health. One is impressed with the stress laid on the prob- 
lems of syphilis control, particularly with regard to the administrative measures and 
epidemiologic factors and general education principles. The concept of sj’philis 
as a systemic disease has been emphasized. To this end many illustrative reports 
and comments are included in tlie text. 

Prom the standpoint of the obstetrician, the three chapters on ' ‘ Syphilis and 
Pregnancy,’^ “Sj'philis and Marriage” and "Congenital Syphilis,” the latter chap- 
ter written by Doctor J. C. Peterson, handle this subject in a very comprehensive 
manner. The author has stressed the importance of syphilis in the pregnant woman 
as one of the large problems in preventive medicine. This should prove a very 
popular text. 

Philip F. Williams. 


Allergy by Urbach, wdth the collaboration of Gottlieb , 20 is a formidable volume of 
1,073 pages. This textbook covers the entire subject of allergy, a rapidly growing 
branch of medicine from every aspect. The author states that the term, allergy, 
should be limited to ‘ ‘ antigen-antibody reactions. ’ ’ The skin tests alone are use- 
less in food, drug and gastrointestinal allergies. Neither the histamine nor the 
acetylcholine theories as the basis of allergic reactions arc confirmed. 

The field of sensitivities is amazingly^ large. Sonsiti%-ity to nonprotein substances 
such as diodrast, light, carbohydrates and lipoid is now well established. The 
subject covers particularly the upper and lower respiratory' tracts, rhinopathies, 
gastrointestinal, skin, nervous system, the eye, female genital tract, pregnancy and 
allergies in infants. The enormous field covered does not lend itself to detailed re- 
view. In the treatment of allergies, the administration of antigen in subthreshold 
closes to gradually neutralize the antibodies without producing shock, appears to 
be the best method in most instances. 

Naturally in covering this huge field, which is by no means stabilized, many de- 
batable points arise, and which it will take many' years to settle. The volume is 
copiously illustrated, is well gotten up, and contains an enormous fund of informa- 
tion. Over 2,000 footnotes are appended and these are made readily accessible 
by a good author ’s index. It does not appear warranted in the present state of this 
subject to criticize statements made by' the author with which we may individually 
disagi-ee. The volume should be regarded not only as an excellent reference book, 
but because of the cleurnc.«s and simplicity of presentation, it will prove of real 
use to those who are not specializing in this branch of medicine. 

R. T. Frank. 


'"Essentials ol Syplnloloc.v. By Rudolph H. Kampmeier, A.B.. JI.D Associate 
Professor of Medicine. Vanderbilt University School of Medicine; in Cliargo of Syphilis 
Clinic and VisltinK Physician to Vanderbilt University Hospital. With Cliant'ers hv 
Alvin E. Keller, M.D., and J. Cyril Peterson, M.D. S7' illustrations. 51S pages j B' 
Lippincott Company, Philadelphia, 1913. 

'»AllerKy. By Erich Urbach, M.D., Chief of Allorgj- Sciwice Jewish Hospital 
Plul.-idelpliia, etc., with the collaboration of Philip AI. Gottlieb. AI.D.. ■Vss<miate oh 
Allorgy Service. Jewish Hospital, Philadelphia, etc. 1,073 pages. Grune & Stratton 
Yot*k, * 
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The Sex Hormones , 21 edited bj’’ P. C. Koeli and Philip E. Smith, and preceded 
by a foreword by Prank B. Lillie, was one of a number of s 3 'mposia presented as 
part of the fiftieth anniversarj' celebration of the University of Chicago on 
September 22 to 29, 1941. The monograph contains eight articles divided into 
two groups, the first, the sex hormones, their actions and metabolism; the sec- 
ond, dealing with the hormonal factors in the inversion of sex. 

Moore describes the comparative biologj’ of the testicular and ovarian hormones; 
Kenyon, their comparative metabolic influences. Doi.sj' deals with the metabolism 
of estrogens; Koch with that of androgens. The latter paper includes clinical data. 

Danforth discusses sex inversion as noted in the plumage of birds; Humphrej-, 
sex inversion in the amphibia. Greene describes the effect of hormonal factors on 
embryonic sexual factors in the rat, and Burns, Jr., those noted in the opposum. 

This symposium is short, clear and authoritative in dealing with these special fields 
of endocrinology. 

E. T. PliAXK. 


A Pamily of Thirty Million by Louis I. Dublin, Ph.D.,22 is the storj' of the 
Metropolitan Life Insurance Company. This volume shows the important position 
of life insurance in everj’ phase of life, including economic security’, welfare of both 
its insured and its employees, and the importance which a well-conducted medical 
service plays, both from an actuarial and a social point of view. Chapters 20 and 21, 
which likewise appear in pamphlet form, cover tlie work done by this modern in- 
surance company in welfare, and in conserving health and longevity. 

E. T. Prank. 

Diseases of the Gastrointestinal Tract by’ Winkelsteinzs appears in the Oxford 
Medical Outline Series, previously’ mentioned in this review. This epitome gives 
a very’ detailed and compact presentation of all the gastrointestinal diseases, detail- 
ing the symptoms, tests, diagnosis, medical and operative methods of treatment. 
It will be found useful for quick review, as well as for details of treatment. 

R. T. Frank. 


='BioloKicaI Symposia. A Series of Volumes Devoted to Current Symposia m 
Field of Biolo^'. Edited t>y Jaques Cattell, Editor of the Americ.an ^^turalist 
American Men of Science. A’olume IX. Sex Hormones. Edited by F. C. Koch, r 
P. Hixon, Distinguished Ser\-ice Professor and Chairman of the Department 01 
cliemistry of the University of Chicago and Philip E. Smith, Professor M 
College of Physicians and Surgeons, Columbia University. 14G pages. Ihe Ja 1 
Cattell Press, Lancaster, Pennsylvania, in42. 

-A Family of Thirty Million. The Stoi->’ of the Metropolitan Life 
pany. By Louis I. Dublin, Ph.D., Third Vice-President and Statistician. 4Jb pat-i--- 
Metropolitan Life Insurance Company, New York, 15)4.3. 
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Gynecology 

RuTDenstein, Boris B.: Premenstrual Headache Relieved hy Estrogen Therapy, 
J. Clin. Endocrinol. 2: 700, 1942. 

Detailed case histories are reviewed of six. women suffering severe incapacitating 
premenstrual headaches which were relieved by estradiol dipropionate. Points of 
similarity, in addition to headache, among the women were; childbearing age; 
nervous, high-strung, active temperaments; and vaginal smears, interpreted by the 
author’s method, indicating lowered premenstrual gonad hormone elaboration. 

All were promptly relieved by administering estradiol dipropionate 1 mg., intra- 
muscularly, generally in the early part of the premenstrual week, although timing 
and dosage seemed to require individual adjustment. 

Claude J. Ehrenbeeg. 


Menstruation 

Sturgis, Somers H., and Meigs, Joe V.: The Use of Estradiol Dipropionate in 
the Treatment of Essential Dysmenorrhea, Surg., Gynec. & Obst, 75: 87, 1942. 

The cramps of essential dysmenorrhea can be prevented with estrogen, pro- 
vided adequate dosage is given early enough in the cycle. The results in thirty- 
three patients treated with estradiol dipropionate are reported. The period of 
treatment covers 130 menses, 88 per cent of which were completely painless. 
Equally effective results are said to be obtained with estradiol benzoate or stil- 
bestrol. Evidence is presented to show that such estrogenic therapy suppresses 
ovulation and thus painless cycles are produced. 

J. M. Hellman.’ 


Dysmenorrhea 

Boynton, Ruth E., and Winther, Nora: The Treatment of Primary Dysmenor- 
rhea With Estriol Glucuronide, J. A. M. A. 119: 122, 1942. 

A stud}' of one hundred girls with dysmenorrhea is presented. Eiftj- girls were 
given estriol glucuronide extracted from human placentas, and fifty were given a 
placebo. These girls were all college students ranging from 17 to 25 years of 
age. Each of the girls were given six tablets daily for ten days before each 
calculated menstrual period. The patients were treated for at least three months. 
Twelve per cent of the group receiving estriol glucuronide and S per cent of the 
group receiving placebos reported complete relief from dj’smcnorrhea for a period 
of 9 to 12 months. Thirty-eight per cent of those receiving estriol glucuronide 
and 58 per cent of those receiving placebos, obtained no relief whatsoever. 

William Bermax. 
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Hansen-Pruss, O. C., and Eaymond, Ruth: Influence of the Menstrual Cycle on 
the Titer of Circulating Allergens, J. Clin. Endocrinol. 3: 81, 1913. 

In order to study experimentally the clinical observation "that the menstrual 
cycle influences the occurrence and severity of allergic phenomena," the authors 
employed the Prausnitz-Kiistner technique of passive sensitization of skin sites. 
Passive transfer tests Tvere made on five nonallergic males from four young 
females allergic to short ragweed at arbitrarily chosen times during the menstrual 
cycle. The results of the experiment indicate that the serum of allergic women 
contains the highest allergin titer on the last day of menstruation, and the con- 
verse in serum obtained ten days before the onset of menstruation. It is sug- 
gested that the relative dehydration of the period of estrogenic deprivation may 
be the cause of the phenomenon. 

Claude J. Ehrenberg. 


Miscellaneous 

Hoffman, Martin H.; Studies in the Metabolism of Progesterone, Canad. M. A. J. 
47: 424, 1942. 

In experiments upon the rabbit, it was demonstrated that progesterone is con- 
verted into pregnanediol and excreted as the glucuronide in both the male and 
female. The uterus and the testes are not essential for this conversion. Preg- 
nanediol is excreted in the feces of rabbits given progesterone orally, but not if 
the drug is administered parenterally. 

Carl P. Huber. 


Hall, Beatrice; Some Social Considerations in the Provision of Maternity Care 
at Public Expense, Child 6: 66, 1941. 

A very comprehensive review on certain social and medical aspects of maternity 
care is presented. In introducing the subject she says, "the improvement that is 
taking place today in maternal and child health may be regarded as a culmina- 
tion of a fundamental concern on the part of citizens, which has activelj' ex- 
pressed itself for manj' years in a variety' of programs supported through public 
and private funds. It may also be regarded as one manifestation of increased 
awareness on the part of the people generally of the influence of social and 
economic conditions upon the health of mothers and children, and the develop- 
ment of greater skill in cooperative effort, making possible a fuller utilization 
of all community' resources in meeting the total problems of individuals. ’ ' 

‘It is axiomatic that the primary medical and social needs of mothers and chil- 
dren can be met only' through cooperative work with families on the part of 
physicians, dentists, nurses, nutritionists, health educators, and social workers, 
of health agencies, both public and private, and of professional organizations and 
citizens’ groups. The maternal and child-health programs of the U. S. Children s 
Bureau, under the Social Security' Act, endeavors to work in cooperation uith 
Federal, State and local agencies, and these in turn with other participating 
organizations. Specifically', in 1935 and 1936, a study, of maternity' care in six 
counties of New Y^ork State was undertaken by' the Children’s Bureau in co 
operation with all agencies concerned. These agencies were varied in differen 
counties, but in the final analysis the results were equally' good. In 
counties better "teamwork’’ was more noticeably good than in others. or 
example, in certain communities the welfare officers were not convinced of t le 
importance of prenatal care, and therefore did not encourage women to register 
early in their pregnancies. In spite of this, the public health nurses were^ a i c 
to obtain early registration and good results obtained. Extension of clinics i- 
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a good waj’ of increasing earlj' registration in any community. HoTrever, clinics 
are not practical in sparsely populated areas; consequently, in such communities, 
arrangements should be made with private physicians to give this service. 

This demonstration proves bej’ond doubt, the feasibility of a cooperative plan 
including federal, state and local agencies in providing good maternity care at 
public expense. 

Harvey S. Matthews. 

van der Horst, C. J., and Gillman, Joseph: A Critical Analysis of the Early 
Gravid and Premenstrual Phenomena in the Uterus of Elephantulus, Macaca 
and the Human Female, South African J. M. Sc. 7: 134, 1042. 

The authors interpret their observations on the uterus of the elephant shrew 
to mean that events in the endometrium are quite different, after the ova reach 
the uterus, according to whether the eggs are fertilized or not. If unfertilized, 
certain peculiar premenstrual changes occur; if fertilized, pregnancy changes take 
place. For histologic details, the original paper must be consulted. The point is, 
that in this species, it seems that premenstrual changes are not the same thing as 
the progravid changes. This is, of course, contrary to the current hypothesis of 
the menstrual cycle in man and the monkey, which supposes that menstruation 
is the breakdown of a progravid endometrium in case an embr 3 'o does not arrive. 
By analogy with their interpretation of the situation in Elephantulus, thej' think 
the endometrium of pregnancj" in the monkey and human should begin to differ 
from that of menstruation as early as the sixth daj" after ovulation. Taking 
Wislocki and Streeter’s descriptions of the monkej’ endometrium in early preg- 
nancj', which were not intended to applj' to the present question, thej* read them 
(erroneously, in the reviewer's opinion) in such a way as to support their own 
thought that premenstrual growth is not initiated in preparation for the reception 
of a fertilized ovum. It should be added that their views ignore a large bodj' 
of experimental evidence; and that, moreover, the case of the elephant shrew, 
which is of course exceedingly interesting, to be clearlj’- understood requires 
experimental analysis which is not possible at present because of diifieulties in 
rearing the animals. 

George W. Corner. 

van der Horst, C. J., and Gillman, Joseph: The Spontaneous Development of 
Deciduomata in Elephantulus, South African J. M. Sc. 7; 127, 1942. 

In an elephant shrew, a tumor was observed in the uterine cavity wliicli rc- 
.sembled in its structure the endometrium of earlj’’ pregnancy' and was interpreted 
as a deciduoma. In another animal, the endometrium of one horn of the uterus 
was in a condition resembling that of normal pregnancy- about the time of im- 
plantation, although no embryo was present. To e.xplain the occurrence of these 
conditions without any detectable stimulus, the authors cite two cases in which 
early- embryos were degenerating about tbc time of implantation. Tliey- suppose 
that in each of the two abnormal cases an embry-o had been present and initiated 
the changes, which went on after the disappearance of the embryo. 

George W. Corner. 

van der Horst, C. J., and Gillman, Joseph: Freimplantation Abortion in Ele- 
phantulus, South African J. hi. Se. 7: 120, 1942. 

Tlie elephant shrew, a small South African inscctivorc, exhibits certain special 
phenomena of reproductive physiology, A coitsiderable time elapses between the 
arrival of the embryo at the implantation site and actual implantation. The 
presence of tlic embryo at the implantation silo e.xcites a .series of reactions in 
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the uterus. These are (1) edema of the endometrium; (2) formation of an em- 
brj'o chamber; (3) swelling of the glands; (4) condensation of the stroma around 
the embryo chamber, leading to development of the decidua compacta. These 
reactions are evoked 1 ) 3 ' the embr 3 m seriatim and independentl 3 " of each other, 
except that reactions (3) and (4) start simultaneousl 3 '. At one time or another 
while the embr}^ is lying in the uterus unimplanted, it ma}^ die or be extruded 
from the special embr 3 'o chamber into the main uterine lumen. When such a 
preimplantation degeneration or “abortion” occurs, whichever of the above re- 
actions ma}’- have begun, go on unchecked b 3 ^ subsequent reactions which would 
have happened if the embryo were alive. According to the time of death of the 
embr 3 'o, the result may be a very intense edema, an abnormall 3 ’ large embryo 
chamber, or a decidual reaction of pathologic character. 

George W. Corner. 

Nelson, Edward W., Jones, J. R., and Collins, Conrad G.: Pelvic Thromophlehitis 
— A Study of the Btiologic Pactors From a Statistical Standpoint, New Or- 
leans M. and S. J, 95: 375, 1943. 

A group of fort 3 '^-one cases of pelvic thrombophlebitis proved at autops}' or at 
the time of operation are reported. The gravit}^ of this disease is emphasized and 
the etiologic factors contributing to its development are analyzed. Deliver}', 
abortion, operation and irradiation are the most frequent precursors. Repeated 
aerobic and anaerobic blood cultures are necessar}' to establish the etiolog}'. 
Staph3'lococcus aureus and nonhemolytic streptococcus were the most frequent 
offenders. The uterine veins, iliac veins, ovarian veins and inferior vena cava 
were involved in the order named. Pulmonar}' infarction is extremel}' common, 
and frequent x-ra}' of the chest in patients running a septic course with no 
clinical signs of pelvic thrombophlebitis will often establish the diagnosis when 
pelvic examination demonstrates no patholog}'. Earlj' treatment will reduce the 
50 per cent mortalit}' associated with this disease and ligation of the inferior 
vena cava is recommended as the treatment of choice. 

William Bickers. 

Ryan, John D., Bauman, Eli, Mulholland, John H.; The Blood Concentration and 
Excretion of Sulfadiazine, J. A. M. A. 119: 484, 1942. 

The authors describe the findings of blood and urinar}' concentrations of sulfa- 
diazine when placed in the peritoneal cavit}'. The concentration of sulfadiazine 
in the blood following the intraperitoneal administration of the drug rises fair!}' 
rapidl}' and remains elevated for a considerable period of time depending upon 
the amount of the drug administered. With ten, twent}' and twenti'-five gram 
doses the effective blood levels persist for 48, 72, and 96 hours respective!}’. The 
drug need not, therefore, be administered by any other route for the first 2 to 4 
days. The powder is readily absorbed from the peritoneum. Its absorption is 
somewhat slower than that of sulfanilamide, and, therefore, the authors feel it 
is better than local intraperitoneal implantation. There were no postoperati' e 
complications and no toxic manifestations were observed in any of the cases 
studied. 

William Berman. 

Ivy, A. C., Greengard, H., Stein, I. F., Jr., Grodins, F. S., and Dutton, D. F.. 
The Effect of Various Blood Substitutes in Resuscitation After an Otherwise 
Fatal Hemorrhage, Surg., Gynec. & Obst. 76: 85, 1943. 

The authors studied the use of various blood substitutes in the case of seierc 
hemorrhage in dogs. The control group consisted of fifty animals losing from 4o 
to 70 per cent of the blood volume. The mortality was 84 per cent. 
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Wlieii the loss was replaced by normal saline, the mortality was reduced to 58 
per cent. Pooled serum proved to be somewhat better, further reducing the mor- 
tality to 26 per cent. The use of eitrated blood or plasma, was not so satisfactory 
because the amount of citrate in so large a volume of plasma or blood, proved 
to be toxic. Heparinized plasma was the most satisfactory substance employed 
reducing the mortality to only 6 per cent. Gelatins, gum acacia, and pectin in 
large amounts were unsatisfactory because of the resulting pseudo-agglutination. 

L. M. Hellman. 

Davis, Harry A., and McNeely, George E.: The Probability of Obtaining Poten- 
tially Dangerous Pools of Human Serum or Plasma, vScience 96: 468, 1942. 

In a purely theoretical discussion on probabilities of obtaining pools of poten- 
tially dangerous plasma, the authors draw attention to a possibility that has 
hitherto been discounted. That this is a real danger, however, is evident from 
the near fatality reported by Polayes and Squillace, and from an unreported 
death occurring from plasma transfusion on the reviewers ’ service. Theoreti- 
cally, pools of 9 to 14 plasmas should contain sufficient antagonistic iso-agglu- 
tinins to inactivate each other. Bj” the use of simple mathematics it is possible 
to compute the possible predominance of one blood group in a pool, and thus a 
failure of the iso-agglutinins to become inactivated. The authors state that for 
pools of 16, the probability is 0.02 (i.e., odds of 1:50) ; for pools of 8, 0.14 (odds 
of 1:7); and for pools of 4, 0.44 (odds of 1:2.3). Tentatively a word of caution 
is given against the pooling of unknown blood groups. The danger would seem 
especially great in small pools. 

L. M. Hellman. 

Fox, Chas. L., Jr.: Sodium Salts of the Sulfonamide Compounds, Arch. Surg. 45: 
754, 1942. 

In experimental work on dogs, the author has found that the more soluble 
sodium salts of sulfapyridine, sulfathiazole and especially sulfadiazine are toler- 
ated by the tissues with little or no reaction and no important effects on the 
pH of blood or tissue fluids. The powder forms a soft paste with the tissue 
fluids and the wound heals normally with no sign of caustic irritation. The 
advantage of the local use of the powder is in the immediate attainment of a 
high local concentration of the drug which is sustained for 24 to 48 hours while 
the drug is continuously and completely transferred into the general circulation. 
To those who have felt that sulfanilamide powder was the answer to local chemo- 
therapy, the use of sodium sulfadiazine with success in humans now opens the 
waj' to the use of this more potent antibacterial drug (weight for weight). The 
urine alkalinity should be maintained to favor safe renal excretion of the drug. 

Robert J. Weissman. 

Koster, H., and Kasman, L. P.: Relation of Serum Protein to Well Healed and 
to Disrupted Wounds, Arch. Surg. 45: 776, 1942. 

Koster and Kasman, in animal experiments on the relation of hypoprotcinemia 
to wound disruption, and in a study of serum protein in 1,358 consecutive hos- 
pital admissions, were able to compare forty cases of normal wound healing 
with fort}’ cases of wound disruption and found low serum protein in the dis- 
rupting scries, compared with the average scrum protein in the normal cases. 
Tliis, however, does not explain wound disruption in the presence of relatively 
high serum protein, or normal healing in the presence of low serum protein. The 
authors conclude that hypoproteineniia per se is not sufficient cause of the dis- 
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ruption, but may be considered a concomitant of tlie general status of mal- 
nutrition whicli obtains in these cases, and which may be said to favor disruption. 

Eobeet J. Weissman. 

Dunayevich, Bernardo: Contribution to the Study of Permanent Dilatation of 
the Pelvis Following Symphysiotomy, An. Inst, de Mat. y Asist. Soc. 2: 38, 
1940. 

Bernardo Dunaj'evich presents a series of ten new clinical and roentgen obser- 
vations made on women who had had s 3 Tnph 3 'siotomies. Some of them were fol- 
lowed for man 3 ' 3 "ears after the operation. The author concludes that the separa- 
tion of the pubic ligaments is permanent in all cases, and that the relative pelvic 
stenosis ma 3 ' be considered anatomicallj' cured after the operation of partial 
S 3 ^mph 3 'siotom 3 ’^ performed according to Zarate ’s technique. 

J. P. Gkbenhill. 

Fuerstner, Paul G.; Further Experiences With Diethylstilhestrol, West. J. Surg. 
50; 530, 1942. 

Puerstner reports his experience in the treatment of one hundred twent 3 ^-four 
menopausal patients. Of this group, one hundred eight have' been followed sufli- 
cientl 3 ^ long to draw conclusions, seventy-two had menopausal s 3 'mptoms alone 
while, nine had vaginitis, pruritus, or kraurosis associated with the vasomotor 
S3'mptoms and twent3'-seven • in the older group had the local symptoms alone. 
The patients were treated with diethylstilhestrol and dieth 3 'lstilbestrol dipropionate 
in the form of tablets, injection, or suppositor 3 % Dosage and method of admin- 
istration must be individualized, usuall 3 ^ the patient was given 1 mg. dail 3 ' until 
her vasomotor symptoms were controlled and then the dose was graduall 3 ' reduced. 
The gradual reduction of dosage is important to prevent withdrawal bleeding and 
the recurrence of S 3 ’mptonis after medication is stopped. The best 3 'ardstick for 
dosage is the patient’s response to treatment. Surgical or radiologic castration 
requires larger doses than ph 3 -siologie menopause. Often medication ma)' be given 
ever 3 ' other da 3 ' especiall 3 ' when the longer action dipropionate is used. The 
author reports recurrence of symptoms in 22.2 per cent of his series, complete 
relief of S 3 'mptonis in 80.2 per cent of his menopausal cases. Cases of involutional 
melancholia or schizophrenia were not helped, but the milder forms of depressions 
improved. Local therap 3 ' in the form of suppositor 3 ' in the cases of vaginitis and 
pruritus was waTml 3 ' approved. The sublingual route of administration using 
dieth 3 ’lstilbestrol in prop 3 'lene gh'col, 0.5 mg. to each drop, was used in a group 
of patients and the results were veiy satisfactor 3 '. Toxicit 3 ’ of stilbestrol is re- 
viewed and the author states that it is most often seen in the woman with a 
h 3 ’persensitive neurovegetative S 3 'Stem. A sensitive autonomic s 3 ’stem is thought 
to be the important factor in the group of lifteen patients who suffered with 
nausea. The administration of belladona alkaloids and ergotamine tartarate (Beller- 
gal Tablets) to depress the autonomic nervous s 3 ’stem was found to reduce the 
nausea in the In'persensitive patients. Reference is made to some recent experi- 
mental work which shows that the estrogens favor gl 3 ’cogen deposit in the liver. 

WiLiiiAJt Bickers. 

Martin, W. Coda: Preliminary Report on the Relation of Vitamin C Deficiency to 
Varicose Veins, West. J. Surg. 50: 508, 1942. 

It is thought that varicose veins arc the result of a defective venous wall, in 
some cases congenital, but in main" perhaps the weakness results from vitamin C 
deficienc 3 '. This vitamin is apparentB' essential for the normal embriologic de- 
velopment of connective tissue. In its absence the intercellular cement substance 
is defective, this is most important in normal connective and endothelial tissue. 
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Hie absence of tins substance results in structural weakness of the vessel walls- 
It is pointed out that this fragility of the walls forms the basis for the capillary 
fragility test, and since the fragility is presumed to result from vitamin O de- 
fieiencj', the author uses this test as an index to the patient’s vitamin C reserve. 
It is emphasized that the dilatation of the veins and the valvular insufficiency 
seen in varicose veins may actually precede the reversal of the venous how rather 
than follow it. 

Twenty-five cases of varicosities in pregnancy were studied; of this group 76 
per cent showed evidence of vitamin C deficiency as determined by the fragility 
test. Ascorbic acid blood levels were not done because at the time of this study 
laborator}' facilities were not available. In contrast a group of normal pregnant 
controls without varicosities showed that GO per cent had normal vitamin C intake 
and the other 40 per cent showed only very moderate deficiency. The author 
concludes that deficiency of the C vitamin causes intracellular weakness in the 
vessel vfall which predisposes to varicosities. Increased intra-abdominal pressures 
maj' be a contributing factor. 

Wir-T-iAJt Bickers. 


Newborn 

Harris, T. N.: Treatment of Impetigo Contagiosa With a New Preparation of 
SulfatMazole, J.A.M. A. 121: 403, 1943. 

The author reviews the older and W'ell established methods of treatment of this 
very common disease. He mentions the oral and local treatments of the disease 
with various drugs and reviews the time taken in the establishment of a cure. 
Tiie new method is based on a physical principle developed by Chambers. This 
new form of sulfonamide yields a stable suspension of fine crystals. It resembles 
niagnesia magma in physical appearance, and remains stable in pure water for 
many months. When allowed to drj-, the suspension does not cake, but becomes 
a fine friable powder. This new form of sulfouanride has been called ‘'micro- 
crj-stalline. ” A twenty per cent suspension of this was used. A drop or two of 
this suspension is applied on a piece of gauze. This concentrates the sulfonamide 
crystals on the surface of the dressing. The area is first washed ivitli soap and 
water. On removal of the dressing 24 hours later, the lesion was found to be 
healed. The microcr}'stalline drug maintains the separation of the crystals, as- 
suring a much greater surface for solution into local tissue fluids, and a continued 
distribution over the lesions. The actual time of treatment is considerably re- 
duced. Sulfathiazole was used in these studies because of its availability and 
its effectiveness on both streptococci and staphylococci. Microcrystals of other 
sulfonamide compounds have been produced and would presumably be as effective 
against susceptible bacteria. 

WiLUtAM Berman. 


Barcroft, Sir Joseph: The Onset of Respiration at Birth, Lancet 2: 117, 1942. 

In a very stimulating essay, the author describes the development of re.spira- 
ory movcment.s as they appear in the fetus of the ewe at varying periods of 
de^ elopment and discusses the probable mechanism of the onset of respiration. 
The development of movement generally and respiratory movements in uar- 

actWity”"'' ’ progre.ssioi!of 

Stap 1.— Spasm. This appears on the thirty-fourth or thirtv-fifth dav and 
is a single spasmatic movement of the head and npft- oV -f Ti * 
fol... 1 "' 

.0 
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Stage 2. — ^Ehytliin. By the fortieth day, the response is a series of spasms 
which increase in frequency and duration. During this time the intercostal mus- 
cles begin to play a part. 

Stage 3. — Segregation. By the forty-fifth day, the initial response to stimula- 
tion is a general movement of the body followed by a continued respiratory 
rhythm, so that this phase of the movement becomes independent. By fifty days ' 
movement can be elicited by stimulating nearly any part of the body. 

Stage 4. — ^Inhibition. By the sixtieth day, the fetus has become inert. Very 
slight response follows stimulation. It remains normally quiescent until birth. 
The stage is set for the onset of respiration although onlj' half of the period of 
gestation has elapsed. 

The occlusion of the umbilical cord releases the inhibition and rhythmic respi- 
ratory movements start. Similarly if the cord is occluded during stage 3, the 
fetus reverts to stage 2 and in a like manner from stage 2 to 1, and from 1 to 
complete cessation of movement. By transection of the central nervous system 
the author concludes that stage 1 can be reproduced by section just above the' 
nucleus of the twelfth nerve, stage 2 just below the pons, stage 3 just above the 
pons, and stage 4 just above the posterior corpora quadrigemina. 

Respiratory movements from the sixtieth day on depend on a balance between 
inhibition and stimulation. In utero, inhibition is predominant. At birth two 
things happen. First, inhibition is depressed by asphyxia, and secondly, the brain 
is bombarded with volleys of sensation which raise the general sensitivity. The 
respiratory patterns which result are as follows: (1) The simple spasm or gasp; 
(2) the spasm or gasp involving the respiratory muscles outlasted by a respira- 
tory rhythm of shallower respirations; (3) rhythms of shallow respirations which 
come and go, possibly not preceded by any obvious spasm; (4) the establishment 
of almost continuous respiration of a normal character. Which appeared would 
depend on the stringency of the conditions to which the fetus was subjected. 
The first would be that in which sensation was at its minimum and asphyxia at 
its maximum, the last at which sensation was at its maximum and asphyxia at 
its minimum. These are, what on a basis of observations in the sheep, we might 
expect to find in the child at birth. 

Cakl P. Hubek. 

Bames, Allan C., and Wilson, J. Robert: Care of the Newborn Premature Infant, 

J. A. M. A. 119: 545, 1942. 

Babies (premature) are immediately placed in Trendelenburg position, the throat 
cleared of mucus, placed in a warm premature jacket, and given one hundred per 
cent oxygen inhalations. The child is handled as little as possible. Babies are 
not weighed and bathed routinely. Axillary temperatures 'are taken one to two 
hours apart until the infants temperature is stabilized. Infants weighing less 
than 1,800 Gm. are given 100 per cent oxygen to decrease the respiratory effort. 
Occasionally a mixture of 95 per cent oxygen and 5 per cent carbon dioxide is 
used to stimulate respiration. No feeding is given for the first 12 to 24 hours. 
For the first feeding day, 5 per cent dextrose is given and then a weak evaporated 
milk formula, or breast milk if available. The infant is not removed from the 
crib for feeding until it weighs at least 2,200 Gm. Isotonic fluids maj’ be given 
subcutaneously. After the first few days of life, elixir of thiamine, one drop 
daily, increased until eight drops are given daily. A dailj' dose of ten drops of 
an iron solution maj' be given. This can be followed by vitamin D and orange 
juice. Protein milk may be added to the formula later. An attempt is made to 
increase the caloric intake from 75 to 100 calories per pound of body weight. 
This regime resulted in a survival rate of 90.5 per cent of all viable infants whose 
weight was between 1,000 and 2,499 Gm. 


WnmiAii Beeman. 
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Yerusialmy, J.: Maternal and Infant Mortality in the United States, Child 7; 

110, 1943. 

Throughout the United States, extraordinary progress has been made during 
the past few years in saving the lives of mothers and babies. The 1941 
for maternal and infant mortality reveal new all-time low records. Availab e 
1942 figures indicate a continued downward trend. This record is all the more 
commendable when it is realized' that 1941 witnessed the rapidly expanding na- 
tional defense program, which imposed an unusually heavy burden on the hous- 
ing, sanitary, hospital, and medical facilities of practically everj^ community 
throughout the country. 

The reduction in maternal mortality rates in 1941 over 1940 was 16 per cent, 
which is the equivalent of saving 1,500 mothers. Compared to the figures for 
1931, it meant the saving of 9,000 mothers' lives. 

The infant mortality rates for 1941, although not so strihing, continued their 
downward trend to reach an all-time low. The birth rate reached 18.9 for 1941, 
whereas in 1933, it had reached an all-time low of 16.6 per 1,000 population. 
Hospital births reached their highest point in 1941, 60 per cent. Furthermore, 
91 per cent or 2,297,705 births were attended by physicians, an all-time high, 
while 215,722 or 9 per cent were attended by midwives or other nonmedical 
neighbors. 

notwithstanding the remarkable 1941 gains in our maternal and infant mor- 
tality rates, the loss of life associated with childbirth and early infancy is still 
too high. Look at the figures — 197,038 lives were lost through maternal mortality, 
stillbirths, and infant mortality in 1941. 

An extensive statistical summary, with many tables, is given; all of whioh has 
been compiled from the most recent reports from the Division of Vital Statistics 
of the Bureau of the Census, 'Washington. 

Harvey B. Matthews. 


MacLean, John T.: Hemorrhagic Infarct of the Testicle in the Newborn, Surg., 
Gynec. & Obst. 76; 319, 1943. 

Two cases of hemorrhagic infarction of the testicle in newborn infants are 
reported. In both instances, delivery and labor were normal and terminated 
spontaneouslJ^ The diagnosis was made at birth by the presence of a mass in 
the scrotum and edema and discoloration of the sac. Orchidectomy was performed 
in each case, and the diagnosis confirmed by gross and microscopic section. The 
condition must be differentiated from hernia, hydrocele, epididymitis and testic- 
ular tumor. 

F. M. Heleman. 


Lund, Curtis J.; Fetal Distress During Labor, Illinois hi. J. 83; 96, 1943. 

Lund points out the great importance of “oxygen want" in causing death and 
disability of the fetus. 

The tj-pes of anoxia usually recognized are: (1) Anoxia— a deficiency oxygen 
saturation of the blood. (2) Anemia— a diminished oxygen carrying capacity of 
the blood. (3) Stagnant— an impaired or slowed circulation of blood. (4) Histo- 
toxic-impaired cell metabolism so that available oxygen cannot be utilized. 

The author’s conclusions; Primary oxj-gen want is responsible for many' fetal 
deaths. In addition anoxia may produce temporary or permanent damage to vital 
centers within the central nervous system. Temporary anoxic depression of the 
respiratory center is a factor in the production of neonatal asphyxia. 

Fetal «sphyxia is best recognized by a sudden or gradual slowing of tbe fetal 
heart rate. This sign is of greater diagnostic value than are those of excessive 
fetal movements or the presence of meconium. 
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In many instances, the anoxia is reversible and can be successfully treated by 
administration of oxygen to the mother. An improvement of fetal heart rate 
indicates successful therapy. Other therapeutic measures sometimes indicated 
include deep anesthesia, administration of atropine and “flushing” the mother 
with oxygen at the moment of birth. 

r. L. Apaie. 

Schachter, M.: Congenital Pseudo-Nevus of the Newborn of Fruhinsholz and 

Hartemann, Monatschr. f. Geburtsh. Gynah. 113: 317, 1942. 

The author describes a rare condition in newborn infants which consists of a 
pseudo-nevus at the root of the nose. The nevus usually disappears spontaneous^. 
The author reports the flrst case observed in double ovum twins. Prom this case 
he assumes that the nevus originates in the period after fertilization. 

J. P. Geeenhill. 

Kitzmlller, J. L., and Mitchell, W. B.: Vagitus Uterinus, West. J. Surg. 50: 621, 

1942. 

The cry of an infant in utero was recorded as early as 1730, numerous reports 
having since appeared in the literature. Three conditions must be present: 

1. The membranes must be ruptured. 

2. Some manipulative operation to stimulate the fetus. 

3. Air must enter the uterus. 

A case is reported in which the unborn fetus was heard crying during the 
process of breech extraction. 

William Bickers. 

Perlman, H. Harris, Dannenberg, Arthur M,, and Sokoloff, Nathan: The Excre- 
tion of Nicotine in Breast Milk and Urine from Cigarette Smoking, J. A. M. A. 

120: 1003, 1942. 

The authors review the literature pertaining to the effect of nicotine upon 
babies and its concentration in the breast milk and urine of cigarette smoking 
mothers. Mothers were divided into groups of occasional, moderate, and heavy 
smokers. Nicotine was found present in every specimen of milk and urine ob- 
tained from mothers who smoked cigarettes. A definite correlation between the 
number of cigarettes smoked, and the quantity of nicotine secreted in the milk 
and urine was found. The main excretion of nicotine was found in the milk and 
urine 4 to 5 hours after smoking. About 11 to 1 times as much was excreted in 
the urine as in the milk. It was found that lactation was little, if at all, affected 
by smoking. Nurslings were unaffected b 3 '’ the quantity of nicotine injected. 
The authors state that the absence of anj- demonstrable deleterious effect of nico- 
tine on lactation and on the infants may be due to the development of a tolerance 
to the drug. All of these mothers smoked during their pregnane}'. The infants 
were exposed to the nicotine in their mothers’ blood while in utero, and liken ise 
had the opportunity to develop a tolerance to the drug. 

William Berman. 


Venereal Diseases 

Axelrod, S. J.: The Diagnosis of Lymphogranuloma Venereum, Am. .1. Si-ph., 
Gonor., & A’'en. Dis. 26: 474, 1942. 

1. There is admittedly great difficulty in evaluating an intradermal test niethod 
when there exists for h-mphogranuloma venereum no absolute diagnostic criterion 
which at the present time is practical for routine use. 
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2 Some of the difficulties inherent in the use of an antigen for intradermal 
testing made from other sources (e.g, mouse hrain or human bubo pus) may be 
overcome by the use of a virus antigen made from a suspension of the virus of 
lymphogranuloma venereum cultivated in the yolk sac of the chick embryo. 

3. Consideration of the case material studied, the virus antigen in question 
gives results consistent with the history or the clinical findings or both in a high 
percentage of cases. 

4. The virus antigen used is apparently no less sensitive than the potent human 
bubo pus antigens with which it was compared. 

5. The administration of sulfanilamide to eases of the anorectal form of lympho- 
granuloma venereum may, in certain instances, cause the disappearance of the 
specilic skin sensitivity found in this condition. 

6. In four cases studied neither intrauterine infection with the virus of lympho- 
granuloma venereum nor transplacental transmission of antibodies to the Frei 
antigen, as determined by intradermal testing, was demonstrated. 

7. Nonspecific positive reactions to normal chick embryo control occur in a 
small percentage of cases. Normal ehiek embryo control should be used in every 
case tested with the virus antigen. 

f!. O. Mat.and. 


Beerman, Herman, "Wammock, Virgene Scherer, and Magnuson, Kathryne Bause; 
Third Generation Syphilis, Am. J. SjT^i., Gonor. & Yen. Dis. 26: 504, 1942. 

Third generation syphilis, if it exists, must be uncommon since most of the 
reported cases fall down when subjected to critical analysis and the strict criteria 
of Fournier and Finger, 

A case is presented which fulfills most of the Fournier-Finger criteria. 

G. 0. Maland. 


Anatomy, Abnormalities, etc, 

KUngensmith, Paul O., and Barden, Eohert P.; The Obstetric Significance of 
Anatomic Variations in the Inlet of the Female Pelvis, Pennsylvania M. J. 44: 
891, 1941. 


Roentgenographie data was correlated with the clinical history of 580 patients 
selected on the basis of anticipated or actual dystocia. Study of the anatomic 
variations of tlie inlet of the female pelvis was applied to the problem of failure 
of engagement of the fetal head at term. Correlation of the true conjugate diam- 
eter with the shape of the pelvic inlet gave the most satisfactory type of analj’sis 
of the authors' material. 


When the true conjugate was less than 9.0 centimeters, the term fetal head 
did not engage in any instance. Fortunately, a pelvis this small was seen in only 
twelve patients. When the true conjugate was from 9.0 to 9.9 centimeters, flat 
pelves wore much more efficient than gynecoid or android pelves. In this range 
anthropoid pelves did not occur in significant numbers. When the true conjugate 
was over 10.0 centimeters, only the android types were associated with a high 
incidence of cesarean section. When over 11.0 centimeters, even an android pelvis 
may be expected to accommodate the fetal head. 


The remarkable efficiency of anthropoid pelves was due to their large size- 
not only were the true conjugates long, but the transverse diameters were under 
1.0 centimeters in only S per cent of the authors' patients. No correlation be- 
ween the degwee of inclination of the pelvic inlet and failure of engagement of 
the fetal head could be established. 


J. P. GreenIiill. 
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Doyle, James C.: Imperforate Hymen: With and Without Hematocolpos, Cali- 
fornia & West. Med. 56: 3, 1942. 

A review of the literature and a report of twenty cases is given. The embryo- 
logic development of the hymen is reviewed in an attempt to explain the etiology 
of imperforate hymen. The pathologic changes range from hematocolpos to hema- 
tometra, to hematosalpinx, to hemoperitoneum. Sj’^mptoms and clinical findings 
depend upon the age of the individual and whether it is a pubertal or a post- 
pubertal finding. The findings of an acute urinary retention seem relatively fre- 
quent in these cases. 

The treatment is surgical and should be carried out in a hospital. The author 
recommends the injection of a solution of sulfathiazole through the hymeneal 
membrane before the actual incision is made. Laparotomy to remove a poorly 
draining hematosalpinx should be performed only if sj^mptoms require it. The 
most common complications are postoperative cicatricial stenosis, hemorrhage from 
the cut end of the hymen, and ascending infection leading to peritonitis. 

William Berman. 

De Oliveira Figueiredo, Ivan: Anomalous Vestibular Anus in a Parturient Woman, 
Eev. Med. Municipal, Rio. 3; 53, 1942. 

The author reports in detail his conduct of the labor of a woman having a 
vestibular anus. This is his second ease in a series of 1,300 labors; previous re- 
ports giving the incidence as 1:73,000 labors. The levator ani muscles were hj'p®^" 
trophied. Local anesthesia of the perineum was obtained by nerve block. With 
the application of outlet forceps, preparation was made for wide lateral incision 
of the vagina to preserve the integrity of what rectovaginal septum was present. 
The infant was expelled without incident and the puerperal course of the mother 
was normal. The possibilities of infection due to the anomalous opening are dis- 
cussed. Expert prenatal care was, no doubt, an important factor in the successful 
outcome. 

E. J. Weissman. 


Gynecologic Operations 

Borras, P. E.: Surgical Treatment of Uterovaginal Prolapse, Bol. soc. de obst. y 
ginee. de Buenos Aires 21: 666, 1942. 

This subject is discussed by the author on the basis of a review of 589 cases 
operated upon at Hospital Espafiol and Catedra de Ginecologia of the Hospital 
Centenario from 1912 to 1942. The Halban operation was performed in 293 cases; 
the Fothergill, in 145; there were 64 hysterectomies for prolapse and 28 cystopexies 
by Ward’s method. The remaining operations were other techniques (a few cases) 
and procedures that were performed in the first period, before the Halban operation 
was used. The surgical results following the Halban and Fothergill procedures were 
highly satisfactorj-. There were practically no recurrences, and the patients were 
well pleased with their improvement. There were 5 recurrences following the Halban 
operation and two following the Fothergill operation. Postoperative complications 
included hematoma of the lateral vaginal wall in one case; hemorrhage, 2 cases, 
cystitis, 8; febrile reactions, 3; phlebitis, 1 case; cardiovascular failure, 1 case. 
There were two fatalities. Pour patients have had pregnancies and deliveries f ollou - 
ing operation. 

All types of anesthesia were emploj’ed in the beginning. Local anesthesia with 
adrenalin, used later, is usually complete and satisfactory. Actually spinal anesthesia 
with novacain was used in the majority of cases, infiltrating the vaginal tissues with 
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adrenalized anesthetic solution. This anesthesia has the advantage of producing a 
maximal relaxation of all the pelvic muscles, lasting throughout the operation. 

The author concludes that the statistical data do not give the complete picture 
because clinical observation of these cases shows that the H^lban or Fother^^ 
operations have solved the problem of uterovaginal prolapse of all grades of severy , 
and that from the practical point of view, the potential mortality and morbidity offer 
no contraindications. 

.T. V. Greknhill. 


Bazan, J., and Althabe, 0.; Fothergill Operation in the Treatment of Genital Pro- 
lapse, Semana m6d. 49: 1476, 1942. 

The authors report results of the Fothergill operation in 314 cases of genital 
prolapse, of varying degrees. The immediate results in general have been good. It 
has been possible to re-examine only .94 of the 314 patients operated upon, at times 
varying between ten months and five years after operation; in one case, examination 
was made nine years after operation. 

The patients’ ages varied from 25 to 60 years. In 87 of the 94 patients followed, 
the result was satisfactory, surgically as well as subjectively, and the patients, be- 
sides not having any recurvence of the prolapse, had felt very well after the opera- 
tion. Seven failures were observed. From the viewpoint of later pregnancies, the 
Fothergill operation offers definite and appreciable advantages over other techniques, 
as was demonstrated in eight cases in this series, in which pregnancy occurred one 
to five years after operation and was terminated normally. 

The anesthesia employed in this series always was local. 

J. P. Greenhiel. 


Leon, J.; Electrotomy. Histologic Changes Produced by It in the Genitalia and 
Other Organs, Arch. Clin, obst. y gynec. “Eliseo Canton” 1: 731, 1942. 

Leon praises Hyams’ electric method of conical excision of the cervix. In addition 
to excising diseased portions of the cervix, it permits removal of pieces of tissue the 
entire length of the cervical canal for histologic study such a’s the cystic changes 
undergone by the endoeervix. Animal experiments performed by tlie author showed 
that electric conization produced in the genitalia and other organs, not only a 
narrow zone of coagulation but also a series of changes in the adjacent tissue. These 
changes consist of a peculiar elongation of cells in the direction of the current and 
a palisade arrangement and pyknosis of the nuclei. Hence those who use the 
Hyams’ electrode for biopsy in the female should familiarize themselves with tlie 
changes which occur in order to avoid error. 

J. P. GnEENiiiim. 


Jacobson, Philip: Purther Experience With Tuhal Division in Salpingitis, 
A'irginia hi IMonthly 70: 205, 1943. 

Treatment of salpingitis by ligation of the Fallopian tubes near tlie uterine 
cornua is recommended in preference to salpingectomy. It is stated that tlie in- 
cidence of cure, tlio prevention of recurrence and the relief of pain are equal follow- 
ing this simpler operation. It has the further advantage of preserving the vascular 

fXive TV'" r followed by no symptoms related to ovarian 

^ that all cases of salpingitis should be so treated except 

.iS br^rod™ o.v... .f .be ovn.,. .vbicU cbee ,„e 


IViluam Bickers. 
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Soule, S. D., and Bortnick, A. E,.: Mapharsen in Syphilis Complicated hy Preg- 
nancy, J. Missouri M. A, 40: 97, 1943. 

It is a well-knouTi fact that syphilitic pregnant women tolerate treatment with 
arsenicals exceptionally well. When adequate treatment is given such women, they 
have almost as good a chance of delivering a normal child as the nonsyphilitic 
woman. What is adequate treatment for the syphilitic pregnant patient? The 
authors, in the obstetric unit of the venereal division of the Washington University 
Clinics, have given a very clear and concise discussion of their method, procedure 
and results. They have used mapharsen and lipobismol since 1940, during which 
time 500 syphilitic pregnant women have passed through the clinic. This report is 
based on 100 of these cases whose babies were available for study at the age of 3 
months. Of these 100 cases, 84 were seropositive and 16 seronegative. Sixty-five 
of the 84 seropositive mothers delivered normal babies, and 19 of this group 
terminated disastrous!}'. Of the 16 seronegative group, 14 obtained normal children 
and 2 terminated disastrously — a total loss of -21 per cent. Among the seropositive 
group (84) 22.7 per cent terminated in fetal death as compared to 12.5 per cent 
among the seronegative group of mothers (16). 

The average number of treatments for the group was 11.5, and the total average 
dose of mapharsen per pregnane}' was 384 mg. The average single dose was 0.034 
Gm. 

The need for early initiation and adequate amount of treatment is very strongly 
recommended. Harvey B. Matthews. 

Toss, Harold, L., and Babcock, Eeed J.: Total Abdominal Hysterectomy, Surg., 
Gynec. and Obst. 76: 214, 1943. 

The authors report 156 total abdominal hysterectomies performed according 
to an original technique designed by the senior author. The first part of the paper 
contains a brief review of the literature concerned with the argument of total versus 
partial abdominal hysterectomy. The much argued questions of mortality, morbidity, 
and the occurrence of stump carcinoma are briefly discussed. The authors stress 
the technical difficulties of the total operation, and the need of a well trained surgeon 
in order to obtain satisfactory results. Finally the authors' operation is described 
in detail. This differs from the classical procedures in two main points. Two new 
instruments are described, one a right-angle knife, for cutting across the vagina, and 
the other a right-angle clamp, somewhat resembling a kidney pedicle clamp for 
closing the vagina prior to dividing it. The drawings of the various steps in the 
operation deserve especial commendation. L. M. Hellman. 

Bigelow, W. A.: A Study of the Eesults Obtained by Section of Ovarian Vessels 
and Adjoining Tissue in the Belief of Certain Types of Pelvic Pain, Canad. M. 
A. J. 47: 233, 1942. 

The author reviews thirty-eight cases complaining of pelvic pain believed due 
to (1) pelvic varicocele or enlarged veins in the broad ligaments or ovarian veins, 
(2) painful sequela of thrombophelebitis of these veins, (3) the occasional per- 
sistence of pain after the removal of ovarian tumors. The imin is characterized as 
being low in the side, throbbing and bearing doiAm. It is exaggerated on standing. 
In twenty-nnine cases it increased premenstrually. 

Thirty-seven of these patients were cured by laparotomy during which the ovarian 
vessels and surrounding sympathetic nerves are doubly ligated and transected through 
an incision made in the peritoneum at a point between the common iliac vessels and 
the suspensory ligament of the ovar}*. 


Carl P. Huber. 
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Labor, Physiology, Management, Complications 

Ahumada, J. L., and Ditadourian, J.: The Dangers of Infection Through Manual 

Removal of the Placenta, Arch. Clin. obst. y ginec. “Ehseo Canton 1: 

1942. 

The authors analyze 702 cases of manual removal of the^ placenta, from the 
Eliseo Canton. The incidence of manual removal at this institution was 1.33 per 
cent. The total mortality was 8.1 per cent, of which deaths from sepsis occurred 
in 3.3 per cent. The more infected the cases were at the time of manual removal, 
the graver ivas the prognosis. The authors therefore emphasize that, while this 
manipulation is relatively harmless in nonfebrile eases, it is serious in women who are 
infected. In view of this, the danger of manual removal of the placenta as an 
operative procedure has been greatly exaggerated. Because of this, a placenta 
should he removed early in the presence of serious hemorrhage. 

J. P. Greeotiill. 

Cootz, A. S.: Prognosis in Premature Rupture of the Membranes, Arch. Clin. obst. 
y ginec. "Eliseo Canton" 1; 818, 1942. 

Author maintains that premature rupture of the membranes has an unfavorable 
prognosis because it results in interruption of gestation prematurely and it may 
lead to amniotio infection. Furthermore, the following disturbances may follow 
premature rupture; anomalies in uterine contraction, increase in complications of 
the third stage of labor, greater frequency of operative interference and unfavorable 
effect on the fetus. There is also an increase in morbidity and mortality during the 
puerperium. 

J. P. Greenhill. 


Beruti, J. A.; Antispasmodic Treatment During Spontaneous Labor and Its Effect 
on the Petus, Arch. Clin. obst. y ginec. "Eliseo Canton” 1; 699, 1942. 

Beruti administered spasmalgine and chloral hydrate to groups of wmmen in labor 
and studied the effects of these drugs on the babies. In the cases of spontaneous 
labor, spasmalgine had no bad effects on the babies. In a second group chloral 
hydrate was given to women who were having prolonged and difficult labor and 
again tlie babies fared well. Tlie author compared the effects of spasmalgine and 
chloral hydrate and concluded that chloral hydrate is probably less harmful to the 
newborn than spasmalgine. 

J. P. Greenhill. 


Higgins, L. G., F.E.C.S.; Cesarean Section in Dystocia, Brit. M. J. 4285: 212 
1943. ' 


Higgins suggests "that the operation of Cesarean section involves less risk than 
difficult vaginal delivery, and that the indications for abdominal delivery may be 
considerably extended with advantage to mother and child." 

He reports two series of personal cases, making 220 in all, which liave been 
operated since 1931. One is a series of 157 elective operations; the other comprises 
03 operations performed late in labor. 

He gives some statistics describing his operative technique, compares results 
with senes of forceps deliveries, and closes %rith the following summarv and con- 
clusion; 


A personal series of 220 cases of cesarean section by the lower-segment teclmiov 
IS reported and briefly an.alyr.od. A consideration of this and other^eported seri, 
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suggests that the maternal mortality rate in this operation should not exceed one in 
three hundred. 

The consequences of forceps delivery are considered and the unsatisfactory re- 
sults for mother and baby are pointed out. In view of the encouraging results of 
cesarean section, the legitimate indications for forceps delivery require careful 
review. 

The outlook toward cesarean section should be completely readjusted, and the 
operation must be used much more freely in serious dystocia to avoid the maternal 
and foetal morbidity often reported. 

P. L. Adair. 

Walker, C. W., M. C., M.D.: Pregnancy and Labor in a Case of Congenital 

Coarctation of the Aorta, Brit. M. J. 4284; 190, 1943. 

Walker reports in detail the case histnrj' of a woman of 31 in whom congenital 
coarctation had been diagnosed eleven years before. She came to liim when pregnant 
for the first time. The labor culminated in an emergency second-stage forceps 
delivery of a five-pound fetus. 

The author makes the following comments : 

The decision to allow labor to continue rather than have early recourse 
to cesarean section was prompted by the following considerations: the 
patient felt strong and well, was calm and confident, and was anxious to 
make the attempt; the infant was small and its presentation normal 
(L.O.A.), so that its passage might reasonably be expected to be an easy 
one; the early progress of cervical dilatation was free from fatigue and 
cardiac distress. In spite of these favorable circumstances the labor had 
to be stopped as soon as second-stage pains set in, as it was obvious that 
the tension in the upper circulation was being dangerously raised. With a 
full-time child, a less favorable presentation, a maternal heart having less 
reserve, or in the presence of more distressing first-stage pains, the danger- 
point might well be reached before dilatation was complete and delivery pos- 
sible. Tills being so, it would appear that in cases of coarctation of the 
aorta, however favorable, the obstetric procedure of choice is cesarean sec- 
tion at the onset of labor. 

P. L. Adair. 


Pregnancy, Physiology, Diagnosis 

Echevarria, E.: Pregnancy and Parturition in the Primipara Over 40 Years, Bol. 
soc. de obst. y ginec. de Buenos Aires 21: 489, 1943. 

The author discusses the problem of the aged primipara on the basis of 98 
cases, seen from 1912 to 1941, among 29,710 cases at the Institute de Matemidad 
(Buenos Aires). The majority were between 40 and 45 years, but there were two 
aged 46, one 48, and one 49. Only 46 patients were observed during pregnancy. 
Complications of pregnancy included pruritus, albuminuria, edema, hj'pertension and 
eclampsia (5 cases). There were two fetal deaths, one due to sj'philis and one to 
kidney disease. Twenty births were premature, eight at 814 months, three at 8 
months, and nine at 714 months. By rare coincidence the two oldest patients had 
short labors, but in most of the group it was prolonged. Internal version was done 
three times; abdominal cesarean operation, four times; vaginal cesarean, twice; a 
large pelvic extraction, once; and embryotomy for dead fetuses, twice. Maternal 
mortality was 5 cases and fetal mortality 24 cases. Male offspring predominated 
(62.5 per cent). 
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The author concludes that in the primipara over 40 years, toxemia_is mu^ more 
frequent as a probable result of greater instability of the vital organs; labor pro- 
sl^j^use^ of uterinTMa and" greater xesistance of the birth 
eanal to the passage of the fetus; and there is a greater number of difficult births 
because of the same uterine immobility. For these reasons, the number of obstetncal 
and surgical interventions is increased, -which in turn increases maternal morbidity 
and fetal mortality. 

Hence medical vigilance during pregnancy of an aged primipara should be espe- 
cially rigorous. "'Affien labor begins, careful observation should determine the degree 
of uterine motor function, and measures should be instituted to increase this. Pitui- 
tary preparations and antispasmodics are sometimes valuable in aiding dilatation of 
the cervix and thus shortening labor. The cesarean operation has wide application 
in these cases, when uterine immobility is combined with other complications, such 
as abnormal presentation and tumors. 

-T P rrPT^KWTTTT.T.- 


D ’Amour, Fred E.: A Comparison of Methods Used in Determining the Time of 

Ovulation, J. Clin. Endocrinol. 3; 41, 1943. 

Starting with the basic assumption that ovulation usually occurs during the mid- 
interval and is under hormonal control, twenty menstrual cycles in five women were 
studied in order to compare the results obtained by applying concurrently four to 
six indirect methods for ascertaining the time of ovulation. The six methods applied 
were gonadotropin assays, estrogen assays, pregnandiol assays, vaginal smears, body 
temperatures, and subjective symptoms. Accepted methods of procedure were used 
for assaying complete 24-hour specimens of urine, no sample of which stood more 
than 4S hours before being used. Vaginal smears were recorded according to the 
interpretations of Eubenstein. Daily body temperatures were taken vaginally before 
arising. Subjective experiences were recorded in a notebook by each individual. 

Four charts are presented, the first being a composite chart recording con- 
currently for each cycle a comparison of the vaginal temperatures, the vaginal 
smears and the assays from each subject on the basis of data of equal strength. 
The remaining three charts record quantitative results of the gonadotropin, estrogen, 
and pregnanediol assays respectively. 

A detailed consideration of the various results leads to the conclusion “that (a) 
subjective experiences were valueless as tests for ovulation; (b) body temperature 
fluctuations were not sufficiently regular or clear cut to be reliable; (c) the uni- 
formity of the results of hormonal assays and vaginal smears confirmed the validity 
of each and a certain sequency of events appears typical of the normal cycle; (d) 
because of its sharpness and its apparent close association with ovulation, the 
gonadotropin peak occurring in the mid-interval was considered as most indicative of 
the exact time of ovulation.” 

Cl.\vide J. Ehrenberg. 


Sampson, John L.: The Work Imposed Upon the Heart in Pregnancy and Labor 

West. J. Surg. 51: 107, 1943. 

Withm the last 15 years, there has been an abrupt drop in maternal mortality 
from heart disease. Tliis improvement is the result of cardiac obstetrical clinics 
where early diagnosis and supervision of the lieart lesion by internists and ob- 
stetricians are made possible. A report on SO cardiac obstetric cases without a 
raortniity js presented by the author. 

In pregnancy there is a 45 per cent increase in blood volume during the ninth 
lunar month. Tins is largely plasma increase. There is an increased cwdiac out- 
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put of 25 per cent and an increased oxygen utilization with a decrease in the relative 
amount of oxygen used from the mixed venous blood. All of these factors increase 
the circulatory burden. The most important is the increased plasma volume which 
reaches the height in the ninth lunar month and at this time incidence of cardiac 
failure is greatest. The fall in blood plasma volume in the tenth lunar month is 
accompanied by a drop in maternal mortality. 

Oxygen consumption was studied by the author before, during, and after labor. 
Consumption roughly paralleled the estimated amount of work done by the uterus. 
Venous pressure studies showed elevation during labor which persisted for some 
hours into the postpartum period. It is therefore dangerous to give intravenous 
fluids during the late stages of labor or early postpartum period. Venesection 
should be considered as a lifesaving measure in impending heart failure. N^o 
answer to the question of cesarean section in cardiacs can be given but it is hoped 
that the evidence presented by these studies on oxj'gen consumption will open the 
way for more intelligent discussion of this problem. A great amount of work is 
placed on the heart by labor even in multiparous deliveries. 

William Bickers. 


Pregnancy, Complications, Toxemia 

Sosa y Sanchez, A. I.; The Puerperal Myomatous Uterus, Rev. mod. latino-Am. 

28; 98, 1942. 

The author is opposed to all surgical interference except that which is necessitated 
by urgent and serious indications. If myomectomy becomes necessary during gesta- 
tion, there should be a minimum of manipulation. The author advises against re- 
moving fibroids at the time of cesarean section because it increases the risk to the 
patient. It is best to leave the myomas, because they do no harm, and remove them 
at a later date. 

J. P. Geeenhill. 

Lescher, F. Graham: The Grave Anemias in Pregnancy and the Puerperium, 

Lancet 2; 148, 1942. 

A series of seventeen cases of grave anemia associated with pregnancy are re- 
ported. Nine were temporary pernicious anemias and eight were liemolytic. In 
eight cases the sj'mptoms and signs of the anemia started before deliveiy, generally 
in the last three months of pregnancy, and progressed after parturition. In the re- 
mainder the anemia developed suddenly after the confinement. No patient had 
received adequate antenatal supervision and treatment and no blood examinations 
had been made before admission to the hospital. It is important to determine the 
tj-pe of anemia before beginning treatment because there is a specific treatment for 
each of the types described. The temporary pernicious anemias respond to liver 
therapy. The hemolytic anemia group respond to blood transfusion. 

C.\RL P. Huber. 

Fullerton, H. W., M.D., M.R.C.P,: Macrocytic Anemia of Pregnancy and Puer- 
perium, Brit. IM. J. 4283: 158, 1943. 

Fullerton reports three cases of macrocytic or so-called “pcniicious anemia of 
progjiaucy which is usually assumed to be due to; (a) depression of the secretion 
of an intrinsic factor; (b) deficient intake of an extrinsic factor; (c) diversion 
to the fetus of the anti-anemic principle. The accepted treatment is that of the 
Addisonian type of pernicious anemia except that after the pregnancy recoverj 
makes further treatment umieccssary. 
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The author ’s experience with the three eases leads him to state that ‘ ‘ lliere was 
little or no improvement in the blood level after liver extracts given parenterally, 
but rapid regeneration occurred when this treatment was supplemented by the in- 
gestion of whole liver.” 

The autlior reports his cases in some detail with charts and draws an analogy 
between these cases and others of similar type which he observed in association with 
steatorrhea. 

F. L. Adair. 

Hamilton, H. A., and Wright, H. P.: Development of Hypochromic Anemia 

During Pregnancy, Lancet 2; 184, 1942. 

Repeated hemoglobin estimations bj' the Haldane method have been carried out 
on 392 pregnant women from about the third niontli of gestation until term. Half 
of the women examined were treated with medicinal iron throughout the period of 
observation, while the rest had no such medication. The average initial hemoglobin 
percentages were 79 in the untreated and 75 in the treated group. The correspond- 
ing average terminal percentages were 70 and 77, so that iron administration con- 
verted a deterioration during pregnancy into an improvement. From comparison 
with otlier published figures it is concluded that women of the artisan class are 
more anemic than before the war. Iron preparations should be given as a routine 
during pregnancy and antenatal clinics should help e.xpectant mothers to select and 
prepare iron-rich diets. 


Caul P. Hdbeb. 



Society Transactions 


THE OBSTETRICAL SOCIETY OP PHILADELPHIA 

MEETING OF APRIL 1, 1948 
The following papers were presented: 

Prolapse of the Intestine Pollowing Abortion. Robert C. McElroy, M.D. 

A Simple Device for the Approximate Determination of the Blood Loss Immedi- 
ately Postpartum. Owen J. Toland, M.D. 

A Massive ITnruptured Tubal Pregnancy. Bernard Mann, M.D. (Por Original 
article, see p. 580.) 

Oliver Wendell Holmes and the College of Physicians. W. B. McDaniell, II (by 
invitation) . 

The Lactogenic Effect of Prolactin in the Human Being. Samuel G. Winson, M.D. 
(by invitation). (Por original article, see page 545.) 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF APRIL IS, 1948 
The following paper was presented : 

The Development of the Human Vagina and Its Relation to Developmental Ab- 
normalities. Robert ^leyer, M.D. (by invitation). 

MEETING OF MAY 11, 1948 
The following paper was presentel: 

Severe Pre-eclampsia. Charles M. McLane, M.D. (by invitation). Por original 
article, see page 549.) 
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Artificial Insemination 

To the Editor: 

This letter has been stimulated by Polsome’s recent critical review of artificial 
insemination (Auer. J. Obst. & Gynec. 45: 915, 1943). My letter has a threefold 
purpose. 

1. I wish to congratulate Dr. Polsome and be numbered among the many who 
are supporting him in his protest against the publication of undocumented medical 
articles. Folsome's critical analysis of Seymour and Koerner’s paper (J.A.M.A. 
116: 2747, 1941), which dealt with an alleged survey of artificial insemination, is 
most timely and welcome. To my knowledge there were numerous physicians 
engaged in sterility investigations who were most astounded at the time with the 
publication of such incredible statements disclosed by the Seymour and lYoerner 
report. However, it seemed that only a few of us ventured to discuss this report 
and their earlier reports frankly, deliberately and in open medical convention. 
Folsome’s vibrant protest against the publication of such extreme unverified 
claims in artificial insemination and his plea for vigilance against the admittance 
of such undocumented “scientific” surveys to our medical periodicals, warrant 
the wholehearted support of the entire medical profession. 

2. I wish to- commend the editorial policy of the American Journal of Ohstetrics 
and Gynecology for the freedom of expression not only in its “Original Communi- 
cations” but also in its editorial encouragement of further discussion of such 
stimulating papers as the one written by Dr. Folsome. Such true freedom of the 
press deserves acknowledgment. 

3. Notwithstanding my concordance with certain aspects of this subject I wish 
to express a difference in opinion from that apparentlj- equally shared by Folsome 
and the Editor of the American Journal of Ohstetrics and Gynecology with regard 
to the place or role of artificial insemination in the armamentarium of the physi- 
cian treating sterilitj'. IVliile I agree with both these xvriters that the use of 
artificial donor insemination should be limited and of a selective nature, it seems 
that for the hosts of sterile men wiio at present desire a child they offer very 
little in its stead. Folsome suggests, that, rather than resort to artificial donor 
insemination we should spend more time seeking the causes of relative infertility 
and that as physicians our duty is prevention and reparation of sterility. The 
Editor of the American Journal of Ohstetrics and Gynecology intimates that the 
“increasing knowledge about the physiologj’’ of human reproduction” has caused 
a diminution of the need for artificial donor insemination. While both these 
authors are correct in a sense, they offer nothing concrete to the phj-sician who is 
at present faced with the immediate prohlcm of a husband who is suffering with 
complete azoospermia and whose wife has been shown to be apparently fertile. 
■While it is hoped that prevention of damage to the genital systems will in the 
future lesson the number of barren marriages, wo are faced now, and will un- 
doubtedly be faced in the future, with some men who are absolutely sterile and 
are unable to procreate. 

Let us be frank and ask ourselves what can be done for the following list of 
unfortunate men whose semen reveal complete absence of spermatozoa. 

a; The adult who has abdominally retained testes, or other congenital ab- 
normalities. 

b: The patient with endocrine disturbances who has not responded to nrecent- 
day glandular therapy. ^ 
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c: The unfortunate victim of a secondarj’^ orchitis following mumps. 

d: The husband who suffers testicular atrophj' and lack of spermatogenesis 
secondarj' to malaria and other exhausting fevers. 

e : Those men sterile from x-raj’’ and radium exposure. 

f: Those unable to procreate as a result of trauma to the genital organs. 

g: Those barren owing to bilaterallj' closed epididymides. 

Can we stimulate spermatogensis where it has faltered? It is almost univer- 
sally agreed that in azoospermia, endocrines and the like have failed miserably 
in the treatment of deficient spermatogenesis. Can we, without hesitation, recom- 
mend surgery to alleviate sterilit 5 '? One must admit that the operation of 
epididymovasostomy, and other similar operations, even in the best urologist’s 
hands are considered far from satisfactoiy in the treatment of. male sterility. 

Is there anything that we can, at the present time, offer to the male who suffers 
with complete azoospermia? 

In essence, we must confess that aside from legal adoption (which is surelj^ 
not a medical solution) and the outside chance of surgical intervention we have 
nothing to offer the completely sterile husband. Until that time when medical 
science can offer more to the sterile husband the use of artificial donor insemina- 
tion has its definite role in the treatment of the barren marriage. 

Abner I. Weisxian, M.D. 

817 West End Avenue, New York Cut. 


Erratum 

In the article, “The Local Use of Acid Media and Sulfa Drugs in the Manage- 
ment of Cervicitis and Vaginitis” by Melvin A. Roblee, M.D., F.A.C.S., September 
issue, page 406, paragraph 5, line 10, type II should read type III. 
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In Memoriam' 


FREDERICK JOSEPH TAUSSIG 

1872—1943 


D r. TAUSvSIG, a Uiemljer of the Advisory Editorial Board of the 
Journal since its founding, died of pneumonia August 21, 1943, at 
Bar Harbor, Maine, where he had gone a week before for a vacation fol- 
lowing an operation in St. Louis on July 9 last. Though aged 70, con- 
valescence was prompt and excellent, so much so that in five weeks he 
was able to depart on his vacation. Surviving are his wife, one married 
daughter, one son (Frederick Taussig, Jr., a Coast Guardsman sta- 
tioned in Cleveland), two grandchildren, and a brother, the well-known 
internist Dr. Albert E. Taussig, of St. Louis. 


Born in Brooklyn, N. Y., October 26, 1872, he came with his family 
to St. Louis at an early age. Graduated from Smith Academy, St. 
I.OU 1 S, 1889, from Harvard University, B.A., 1893, and from Washing- 
ton University, M.D., 1898. Interned for tAvo years at St. Louis City 
Hospital for Women (formerly the “Female Hospital”), where he 
served as assistant superintendent, and then went to Vienna for fur- 
ther gynecologic study. Began private practice in St. Louis in 1902 
and soon became associated with the Washington University School of 
Medicine, where he continued to teach. He advanced through the 
various instructor grades to Professor of Clinical Obstetrics and Gyiie- 
cology, ,vl„cl, position lie attaiiieil in 1911 and graced with his splendid 
teaching ability and stimulating personality until his death 

An outstanding characteristic of Dr. Taussig was his tenacitv of 
purpose in seeking the solution of difficult problems. This was inaiii 
fcstcd in Ins many useful activitie.s, particularly in his attack on one 

tJe tn gyiieeologj: namely, the effective 

ticatment and prevention of vulvar cancer Loim atro ivlipn Utfi i 

could be given to patients with this disease, in wideh deep glandZr 

miolvemenl oeeurs so early, Dr. Taussig attacked the ptoMem wift 
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the true pioneering spirit of courageous enthusiasm and persistent 
industry. Through accurate recording of his cases and laborious path- 
ological investigations and effective study of the same, he was able to 
establish definite information on which to base the plan of treatment 
which has saved so many of these patients and which is now standard 
for this disease. In prevention, likewise, his accurate methods and 
productive study established leueoplaldc vulvitis as a large factor in 
the origin of vulvar cancer and excision of leucoplakic tissue as a 
decisive step in preventing the same. 

Membership in scientific societies included American Gynecological 
Society (President, 1936), Central Association of Obstetricians and 
Gynecologists (President, 1932), American Medical Association (Sec- 
tion Chairman, 1911 and 1924), American Society for Control of Can- 
cer, American Association for Cancer Research, American Radium 
Society, and the various local societies interested in gynecology and 
obstetrics. Hospital connections included Barnes, Jewish, Barnard 
Free Skin and Cancer, and St. Louis Maternity Hospitals. His con- 
suming interest in cancer is shown by his leadership in the Missouri 
State Cancer Commission (of which he was Chairman and which 
founded the State Cancer Hospital at Columbia) and his productive 
work for the Barnard Free Skin and Cancer Hospital in St. Louis. 

Dr. Taussig’s extensive experience and study enabled him to do a 
great deal of informative and dependable Avriting. He is the author 
of tAvo monographs, “Diseases of the VuHa” (1923) and “Abortion, 
Spontaneous and Induced, Medical and Social Aspects” (1935). He 
also made chapter contributions to Lcaags’ Surgery, Nelson’s Loose- 
leaf IMedieal and Surgical volumes, Curtis’ Obstetrics and Gynecology, 
DaAus’ Obstetrics and Gynecology, Brennermann ’s Pediatrics and 
Christopher’s Surgery, in addition to numerous articles to medical 
journals through the years. 

Dr. Taussig liA^ed strenuously, usefully and happily his threescore 
years and ten, and his Avell-directed endeavors contributed materiallj^ 
to the advancement of effective practice in his cliosen specialty. 

II. S. Crossen. 



Origitisil 


Ik wTr\-M- ni? rV'RTAlN FACTOBS PERTAINING TO 
A CONSIDERATION OF OERTAiJS ^ r^PRVIX- 

the control of carcinoma of the cervix 

Nokma^^ F. MibbER, M.D., Ann Arbor, I^Iich. 

me Department of Oysieirics and Gynecolopy, mnversUy of mclnyan 

Sospiial J 

AkMONG tFe many battles bemg waged ^ 

A cancer. On this front alone, in these United States of A , 

over 150,000 lives are lost annually. Cancer destroys more l^ves ban 
the combined toll from tuberculosis, diabetes, appeiidieitts, 
of the liver, alcoholism, and automobiles. Thousands of these dea 1 . 
are the result of cervix cancer, a special field of serious concern o 

US as gynecologists. « 

My own interest in this problem dates back almost a quarter of a 

century, to the time when radical hysterectomy offered the only hope 
for cure, Avhile for inoperable eases, actual cautery through a water- 
cooled speculum was the palliative procedure of choice. To the carlj^ 
Twenties, when irradiation was fighting for, and achieving, a righttul 
place as an important remedial weapon. Through a decade of con- 
fusion, when the carcinoma patient was an unwanted derelict, to an 
era of mounting interest and stabilized therapeutic methods. In 1931, 
with the inauguration of our Gynecology Tumor Conference at Ann 
Arbor, it became possible for us to study cancer of the female geiieia- 
tive tract in a more formal manner. Since the beginning of this con- 
ference, we have carefully evaluated and treated nearly 2,000 cai ci- 
nemas of the female generative tract. 

Of this number, 65.8 per cent, or 1,235, Avere cervix cancers. All of 
these patients have been carefully studied and evaluated by our Con- 
ference group, which includes members of the gynecology staff, repre- 
sentatives from the department of roentgenology, and when possible, 
the pathologist. Ail lesions have been carefully examined, and the 
neoplastic nature microscopically proved. Except for a few seen 
shortly after our group Avas first orgaiiized, all of these cases have been 
clinically grouped and the neoplasms histologically graded. All pa- 
tients have been folloAved. There are no untraced cases in our entire 
series. In recent years this tremendous folloAv-up task has been the 
achicvcAucut of our social service departUAent, TAviee Aveekly for the 
past eleven years, the conference group has met to CA'aluato indiA'idual 

'Prc.'cntcJ at a moetiat: of U>e Chicaco Gynecological Society, April ifi, 101.'?. 


Notk: The Kditors accept no responsibility for ilio viciv.s .and statements of 
uutbors as piiltlislied in their “Original Comniniiications. ’’ 
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Table I. Anatomic Distribution op 1,876 Malignancies op the Female Genital 
Tract Seen in the Gynecology Tumor Conperence From 
July 1, 1931, to December 31, 1942* 


ANATOMIC site 

number op neo- 
plasms 

percentage op all 

neoplasms seen 

Cervix 

1235 

65.8 

Fundus 

263 

14.1 

Carcinoma of Uterus 

2 

0.1 

(Site of Origin Unknown) 

Ovary 

158 

8.1 

Vagina 

38 

2.1 

Vulva 

83 

i 

6.4 

Clitoris 

8 

Fallopian Tube 

2 

0.1 

Bartholin Gland 

1 

0.05 

Sarcoma of Uterus (Cervix or Body) 

30 

1.7 

Carcinoma and Sarcoma of Uterus 

4 

0.25 

Chorionepitlielioma 

10 

0.5 

Pelvic Malignancy Unclassified 

39 

2.2 

Sarcoma of Vagina 

3 

1 0.2 


*99 Consultation Only Neoplasms included in this Table. 


patients and tlie problems pertaining to their classification, disposition, 
and treatment. Each year the I’esults of this study have been recorded 
in statistical form, as the report of the Gynecology Tumor Conference. 
This living with the problem has been illuminating and instructive. 
It has crystallized thought, which now reappears as a dreary convic- 
tion that results are not what they should be, chiefly because of the 
long recognized fact that the disease is too far advanced when first 
seen. I shall have more to say about this obstacle to better surviiml 
rates, but first let us probe certain other pertinent factors. 

On the Qxiality of Treatment . — The limitations of existing methods 
of treatment are well recognized. No one expects the impossible, but 
there is good reason to believe that therapy is disappointing. AA^e appear 
to have reached that comfortable state wherein we hesitate to disturb 
the efficiency of a therapeutic system which has taken a long time to 
establish. Perhaps the ease of administration, as well as the apparent 
effectiveness of irradiation therapy, has lulled us into a state of inertia, 
in which we fail to exploit existing methods of treatment to their 
fullest capacity. In radical abdominal hysterectomy, as first performed 
by AV. A. Freund in 1878, and later popularized by AVertheim, was recog- 
nized a potent weapon for combating cervix cancer. But, because of 
its high primary operative mortality rate, and its restricted field of use- 
fulness, the operation was permitted to pass into the discard. Eadium 
and x-ray have also proved their worth. A^et, after almost a quarter 
century devoted to the refinement of technic and stabilization of pro- 
cedure, I find there is little to boast about. Inspection of Table II, 
showing a panorama of five-year smwival rates since the turn of the 
century, reveals evidence of success, but in general the picture brews no 
optimism in my mind. Pei’haps we have reached the end of an era. Per- 
haps if we could see into the future, Ave might Ausualize as the cancer 
therapist not the radiologist, not the gynecologist nor the surgeon, but 
possibly the chemist. It is not bej’-ond the realm of possibility that 



mi 


illLLER: CONl'ROL OF CARClNOlVlA OF CERVIX 


TABLE II. PAKORAAtA OP FIVE-YBAK SURVIVAL PATES 


reported by; 

YEAR 

TYPE OF TREAT. 

FIVE-YEAR 

SURVIVORS 
' *40.0% 

Schuchardti 

Taussig3 

NeeP 

Cullen^ 

Eegavid^* 

Healyo 

HeyrtianS 

Lyncli^ 

Heymano 

Heymans 

Healyio 

Crossen & Newell^ 

Delporte Cahen, & )Sluysi 2 

Wardso 

Bonneyi3 

SchniitEi^ 

SchefCey & Thudiumi” 

BonneyJ^' 

Shawl 6 

Slmvio 

Madame Curie Hosp., LondoniT 
Plate, W. P,i8 

Ward and Sackett^i 

Kamperman 22 

Schmitz & Sheehanss 

Schelley, Thudium, & Farell^^ 
Miller (present article) 

1905 

1912 

1912 

1912 

1923 

1924 

1929 

1931 

1931 

1931 

1931 

1932 

1933 

1933 

3935 

1935 

1930 

1937 

1937 

1937 

1937 

1937 

1938 

1941 

1941 

3942 

1943 

Surgery 

Surgery 

Surgery- 

Surgery 

Irradiation 

Irradiation 

Irradiation 

Combination 

Irradiation 

Irradiation 

Irradiation 

Irradiation 

Irradiation 

Irradiation 

Irradiation 

Surgery- 

Irradiation 

Irradiation 

Surgery 

Surgery 

Irradiation 

Irradiation 

Irradiation 

Irradiation 

Irradiation 

(High Voltage) 

Irradiation 

(High Voltage) 

Irradiation 

«41.6% 

*35.0% 

*26.9% 

45.0% 

20.0% 

21.5% 

*58.1% 

*40.5% 

23.1% 

22.0% 

22.3% 

26.0% 

21.6% 

*55.0% 

22.2% 

25.3% 

*39.0% 

*38.0% 

41.4% 

36.2% 

32.8% 

28.5% 

35.0% 

46.1% 

23.1% 

35.1% 


•Based on operable cases, therefore not absolute survival rates. 


radium may .some daj’" become a dimg on the mai'ket, and deep x-ray 
Iherapj' equipment an excellent soitrce of copper wire and other spai'e 
])arts. The limited capacity of existing remedial mea.sures is definitely 
respomsilile for some of our restricted success, but any attempt to blame 
results on lliis basis alone might more properlj^ be attidbuted to an in- 
dolence on our part — a failure to exploit to their fullest efficiency 
radium, x-ray, and surgery, or a combination thereof — a serious failure 
to give these metliods of treatment a fair chance. In this last connection, 
the ineffectiveness of concerted and energetic efforts at lay education 
plays and important role. In botli irradiation therapy and surgery, 
we have potent weapons. Perhaps neither has been developed to its 
fullest efficiency. Given an opportunity, these methods may still ac- 
complish what we have a right to expect in the way of vastly improved 
survival rates. 

Clinical Grouping . — ^While not directly related to the problem of 
suiwival, clinical grouping is so intricately woven into the pattern of 
our in’csent problem that it cannol be entirely dodged, shrink as we 
may from the thought of reopening tliis moot question. In.spcetion of 
five-year survival rates listed in Table II reveals a marked dispropor- 
tion which may be attributed to variations in teclinique. IMore likely, 
however, the better results noted by some observers are largely due io 
the character of the material with wliich they work. In mok clinics 
there is a i>ropondcrance of advanced cases but in some the dispropor- 
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tiou between early and late is not so pronounced. That there is an im- 
portant difference in the character of material treated and that it colors 
results has long been recognized. Such differences may continue to exist, 
but it would help a great deal in the evaluation of end results if we were 
all bound by one standard and universally acceptable clinical grouping. 
Existing classifications are numerous. No single clinical grouping has 

Table III. Gross Absolute Survival Bates for Carcinoma op the Cervix 
(1,1G4 Neoplasms), University of Michigan 


year of 

admittance 

SURVIVAL PERIOD 

alive de( ember, 1942 

NUMBER 

PER CENT 

1931 

11 years 

23 

26.1 

1932 

10 years 

86 

19.7 

1933 

9 years 

88 

19.2 

1934 

8 years 

111 

20.7 

1935 

7 years 

104 

22.2 

1936 

0 years 

121 

28.9 

1937 

0 years 

91 

35.1 

1938 

4 years 

108 

53.1 

1939 

3 years 

111 

47.7 

1940 

2 years 

89 

48.3 

1941 

1 year 

109 

73.4 


yet been devised that is entirely satisfactory to eveiyone. It is with 
this realization that I venture to broach the subject at this time. To 
justify universal acceptance, a clinical grouping of cervix cancer should 
be: 

A. Simple 

B. Practical 

C. Easily understood 

D. Clearly defined 

E. Based on actual physical findings and not on as- 

sumptions 

E. One that places emphasis on earlj^ cervix cancers, 
and not on the advanced lesions for which ex- 
isting remedial measures prove so disappoint- 
ing. 

The most notable attempt to provide a grouping of this sort is seen 
in the League of Nations classification. This classification has not been 
universally accepted, due, I believe, to four main objections, namely, 
(a) it is too complicated, (b) it is impractical, (c) it does not suf- 
ficiently emphasize the early lesion, and (d) it does not recognize the 
physical impossibility of definitely determining at a certain stage of 
the disease, the presence or absence of parametrial spread. The 
Schmitz classification, on the other hand, approaches the requirements 
set forth above. It is simple, and it does recognize the impossibility 
of sharp differentiation at certain stages in the course of the disease. 
It does not, however, place sufficient emphasis on the eaidy lesion 
that stage which is amenable to remedial methods ali’cady in oiu’ pos- 
session. The weakness then of the Schmitz classification lies in its too 
inclusive, illy defined first group. As an example of a clinical group- 
ing which fulfills the requirements listed above, I present the following: 
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Carcinoma of Cervix 


Clinical Grouping 


Clinical 
Group I 


Clinical 
Group II 

Clinical 
Group III 


Clinical 
Group IV 


As Used at the University of Michigan Hospital 
Very early carcinoma of the cervix. In general this p'oup 
includes the early, suspicious, often unrecognizable clinically 
but histologically proved carcinomas of the cervix, i.e., intra- 
epithelial lesions and carcinoma arising in a cervical polyp, etc. 
Any clinically recognizable histologically proved carcinoma 
still confined entirely to the cervix. No parametrial thicken- 

Carcinoma of the cervix with questionable parametrial thick- 
ening. The cervical lesion may or may not be extensive, the 
characteristic feature of this group being the question con- 
cerning parametrial involvement. Into this group are placed 
those patients concerning whom there might well be a difference 
of opinion regarding the involvement of adjacent tissues. 

All advanced carcinomas of the cervix. Those with definite 
parametrial thickening, vaginal infiltration, frozen pelvis, etc. 
(May be subdivided for statistical purposes.) 


Table IV. Cojifarisox Between University op Mioiigan anp Other Clinical 
Classifications of G.arcinoma of the Cervix 


UNtV. OF MICH. 

LEAGUE OF NATIONS 

SCHMITZ 

I 

I 

I 

II 

I 

I 

III 

- 

II 

IVa 

II 

111 

IVb 

III 

iV 

IVc 

IV 



This clinical grouping tvas designed to meet specific requirements. It 
incorporates the desirable features of many classifications, and has 
proved its practicability and adaptability in our clinic. 

I have no desire to dwell on this subject beyond repeating that a 
practical, simple, easily understandable, and universall.y acceptable 
clinical grouping for cervix carcinoma is essential. ’Without such, com- 
parison of survival rates is destined to remain a matter of confusion. 


On. ihe Cannes of Death . — Survival rates and cure rates are not 
synonjTnous. While we aim to cure, we must frequently be satisfied 
survival. ^ !Many patients reported as free from evidence 
of the disease still have it, but they probably will not die from cancer, 
for patients with cervix cancer seldom die as direct result of the neo- 
plasm Itself. Instead dcatli comes through the intervention of seeoudarv 
causes. In an analysis of the deaths amongst onr carcinoma patients 
soon to be reported by Dr. Kussell dcAlvarez, it was noted that in 66 
per cent of the cervix cases death was the result of uremia, and/or 
impaired renal function caused by encroachment of the neonla.sm or 
.scar tissue upon tlic ureters. This work is more than a eonfirmaliou 

foi palliation, for t ie prolongation of the ])atient’s life hv eircumventiim 
death due to renal dysfiiiiction. Specifically, uretero-intestinal ana.s- 
tomosis loom.s as a jm.ssihilify m (hese ca.ses. To carrv out this open 
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tioii in these patients would necessitate a modification of both present- 
day indications and technique. If contemplated, the operation should 
not be delayed to the point of making it a sacrificial procedure. The 
likelihood of adding years of usefulness and of comfort to the patient’s 
life appears well within the realm of possibility. Every experienced 
worker in the field of cervix cancer has had ample opportunity to ob- 
serve the marked subjective improvement and the continued survival 
of once incapacitated patients following tiraelj’’ colostomy. Perhaps 
diversion of the urinary stream may similarly lead to a measurable 
addition to the life span of the afflicted individuals. When bowel ob- 
struction is evident, uretero-intestinal anastomosis would probably be 
ill advised, although this is a matter for future evaluation. As a means 
of prolonging life, the possibility of uretero-intestinal anastomosis and 
ureterostomy may Avell deserve comprehensive study and trial. 

On Lay Education and Early Treatment. — Lay education to the point 
of developing a sj^mptom consciousness has long been considered our 
best approach to the problem of cancer control. In cervix cancer, this 
channel would permit early treatment and possible prevention of so- 
called precancerous lesions. The wisdom of lay education cannot be 
doubted. Next to a perfect cure — ^which we do not now possess — ^lay 
education offers the greatest opportunit 3 '’ for reducing the annual toll 
from this disease. All effort expended in this direction is for a worthy 
cause and it sounds well to saj”- that such effort is never wasted. The 
facts reveal, however, that a tremendous amount of painstaking and con- 
scientious work in this connection has been wasted. It'ma}’’ be recalled 
that in the heydaj’- of the radical hj'Stereetomj’, the operability rates 
varied from 20 per cent (Taussig 19i2) to 54 per cent (Cullen 1912). 
Since it is estimated that the chances for survival in cervix cancer de- 
crease at the rate of 16 to 20 per cent per month after the appearance of 
untoward svTnptoms, these early operative rates probably indicate a 
time lapse of three to five months from the onset of the first symptom to 
the time of treatment. In 1933, I reported an average time waste of 
6.2 months prior to the patients seeking medical advice. In 1941, R. M. 
Collins noted an average time waste of 7 months between the onset of the 
first sj^mptom and the first examination. Oliver Todd, in 1941, reported 
a pretreatment time loss of 6.4 months. Perusal of patients admitted 
to our clinic during the past two A'^ears shows no improvement over the 
figures given above. When we consider the elaborate progi’ams carried 
on bj’- national, state and county organizations directed specifically to- 
ward the elimination of this time waste factor, the results of these ef- 
forts cannot be considered veiy encouraging. Further evidence in this 
connection is to be found in Table V showing no increase in early cases 
seen b.y us, but a definite increase in the number of advanced lesions. 

While this discouraging picture is not pleasant to contemplate, the 
work of the manj' men and women who have fought this problem has 
not necessarilj' been in vain. Such cold evaluation of laj’’ educational 
achievement may be brutal, but it is necessarv if we are to inject new 
life into this extremety wortly cause. Scientific exliortation reaches few 
women and confuses most of them. Talking and preaching the gospel 
of periodic examination is sound enough but so far it continues to be 
onlj' a wortin' objective. The pictimed hazards of neglecting untoward 
.s.vmiitoms have been more fruitful in their accomplishment than the 
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spoken or pi'inted word. As a step in this direction, I should like to 
present for your consideration a color film, designed for lay consumption. 
It is my intention to make this film available to any physician, to be used 
by him as he sees fit in the visual campaign against cervix cancer. Much 
of the failure in lay education can be attributed to misunderstanding 
and bewilderment. Many women are not sufficiently familiar with their 
own anatomy to Imow where the cervix is located, and most lay wmmcn 
are totally in the dark and completely confused by mention of such 
terms as erosion, cervicitis, and cystic change. Just what sort of a 
visual image of the cervix and the diseases to which it is heir our best 

Table V. CARCI^’o^[A of the Cervix bv Glixical Gkouc and Year of 

Admittancf, 


clinical 

group 

, 1931 ] 

i 193C ] 

1942 

NO. 

% 

NO. 

! % 

NO . 

% . 

1 

1 

4.2 

7 

I 5.5 

7 

5.7 

2 

3 

12.5 

14 

1 11.0 

10 

8.2 

o 

o 

7 

29.2 

32 


18 

14.8 

4 

13 

54.0 

74 

1 58.0 

SO 

71.1 


educational efforts have produced in the minds of our patients is some- 
thing for the psychiatrist to determine. If the cervix were clearly 
visible, the problem of maintaining its health would be non-existent. 
Once women see what the doctor sees — once they visualize changes 
likely to exist in the cervix, the obstacle to early and wholehearted co- 
operation will in large measure be overcome. 


Discussion 


DE. HAEOLD 0. JONEB.—Dr. Miller's statistics, us well as those of other clin- 
ics, establish the fact that not a single variation in the technique of treatment of 
carcinoma of the cervix has been submitted during the last ten years which has in 
any way reduced the dnal death rale. We are all seeing patients with about the 
same degree of involvement of the parametrium as of ten years ago and submitting 
them to an almost routine treatment. 


It IS with envy that I read of Dr. Miller’s 100 per cent ‘'follow up, = ’ but rve 
have been aware of tlie thoroughness of his organization for some time.’ This lias- 
made all of us realize the statistical and scientific soundness of reports emanating 
from this group. The clinical classification offered by Dr. Miller has all of the ad- 
vantages claimed for it by the author, in particular simplicity and workability. 

The study of any group of patients after treatment for carcinoma of the cervix, 
yields the highest percentage of cures in Group 1. This leads the author to con- 
. ude that the only steps which will in oni, way influence favorably the percentage 

The reU Up Tf, «'ese patients in Group 1. 

The real theme of tins paper then is the need of furthering the education of the 

senu!e"rsdr“‘' will pre- 


d-gnosis and management of the pa- 
tient suffering from cancer is best carried on by an organized tumor groun as dp 
scribed by our essayist, is an accepted fact. The cooneration of tl, ^ f ^ 

siir;r^^^ tSStTi "" ^ 

known means of diagnosing and treating 
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therapy, or a combination of both. To employ a certain routine procedure or dosage 
in all cases is inadequate treatment. A basic plan may be acceptable, but variations 
in technique are necessary because of the extent of the tumor and the difference 
in response of certain cell tj'pes and individuals to irradiation. With the statement 
that therapy is disappointing, I cannot agree. Eeports are appearing quite regu- 
larly describing changes in dosage, filters, applicators, and methods of applica- 
tion of both radon and radium element. X-ray therapy with the perfection of ap- 
paratus during the past ten years has gone to higher and higher voltages. Numerous 
investigators are combining surgical procedures with irradiation therapy to in- 
crease the efficacy of the latter. When we consider that- it tahes five years at least 
accurately to evaluate a plan of treatment, then we cannot expect revolutionary 
changes to appear at frequent intervals. 

In June of 1940, before the American Radium Society, I made the following 
statement in a discussion of clinical Classification of Cancer of the Cervix, “The 
evaluation of end-results in clinical cancer survey studies would be greatly facilitated 
if the method of classification employed were universal and constant in order that the 
greatest possible comparability between statements from different clinics could be 
.‘secured.” The Health Committee of the League of Nations, realizing that no such 
uniformitj’ existed, has attempted to introduce a uniform classification. Few 
collaborators from this countr}" have adopted this arrangement of cases, preferring 
to invent a clinical classification of their own or confusing a previous system by 
modifying it. 

In Group I of the Schmitz classification are included lesions up to 1 cm. in cir- 
cumference, whether proliferating or ulcerating lesions. Our objection to the same 
group in the League of Nations’ classification is that it is too extensive. If we 
are to teach early diagnosis, then our early group must be confined to those lesions 
which, in our clinic, are diagnosed mostly by biopsy. The survival rate in this 
group is higher than in other groups and wdll aid us in impressing the laymen with 
the fact that early cancer is curable. In Dr. Miller’s classification there is no definite 
demarcation between Groups I and II, there being a great variation in accordance 
with the examiner’s ability to diagnose cancer. In Group IV, which has always been 
the far advanced, hopeless, and palliative group, he includes many cases which 
would respond to therapy, thus increasing the survival rate in this group. Until we 
all accept one classification there will be great variations in our end-results and 
further confusion in evaluating the different methods of therapy. 

Inasmuch as early diagnosis is the key to increasing our good end-results, I am 
in hearty accord with any and all laj- educational programs. Whether the patient 
will be impressed with these educational films remains to be seen. Tumors of the 
breast are easily felt and their growth frequently detected by the patient, but the 
period of delaj' before seeking the advice of a physician is about the same as for 
cancer of the cervix. 

DR. J. P. GREENHILL. — In spite of the prevalent conception that chronic in- 
flammation, chronic irritation and lacerations of the cervix are responsible for car- 
cinoma of the cervix, there is no proof for this assertion. Wliile cancer of the cernx 
may arise on the basis of a chronic erosion, such an occurrence is unusual. A large 
proportion of women have chronic erosions for many years and never develop car- 
cinoma of the cervix. The chronic inflammation which is found around cancer 
tissue is not the cause of the cancer but the result of it. Examination of the 
earliest cancers shows that the inflammation is found onl 3 " in the immediate neigh- 
borhood of the cancer and not at a distance from it. 

Schiller found prosoplastic changes or excessive differentiation of tissue in oi 
out of 00 earh- cancers of the cervix. Schiller considers these changes, and not 
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olironie inflammation, as tl.c forerunners of carcinoma. In tUe mouse substances 
wliidi produce chronic inflammation atone and not prosoptasia do no pro uce ca 


of the skin. , • . ,t 

It i.s wefl icnown tlmt carcinoma of the cervix occurs particulaily in nomen n lo 
liave Imd a number of children and it has been shown that the pituitary gland o 
multiparous women contains a diffuse hyperplasia of the cosinophiles of tie an eiioi 
lobe. Likewise, such changes have been found in the hypophysis of many women w lO 
have uterine cancer. 

Experimentally, changes which resemble eareinoma have been produced in die 
cervical epithelium by the injection of anterior pituitary hormone and by the im- 
plantation of pieces of pituitary gland. It has been, shown by Hofbauer that the 
cervical epithelium both in pregnancy and in the nonpregnant state is under t e 
influence of the pituitary gland. In fact, all the epithelium and only the epithelium 
of the female genital tract reacts to such hormonal stimulation. 

Zondek found that anterior pituitary hormone was excreted in the urine of about 
80 per cent of women who had cancer of the genitalia, whereas this hormone was 
absent in most individuals who had cxtragenital malignant tumors. Likewise, this 
hormone was found by Zondek and others in men who had carcinoma of the testicles 
but not in men who had cancer of the prostate. Hence, cancer of both the male 
and female genitalia creates special hormonal conditions. Engle found a positive 
Aschheim-Zondek reaction in all animals which had received injections of urine 
from cancer patients but negative reactions in all animals which received urine from 
patients with sarcomas. He concluded that there is a causal relationship between 
liyperfunction of the hj'pophysis and carcinoma. 

There must be a constitutional factor involved in carcinoma of the cervix, else 
how can we explain the relative infrequency of these cancers in certain groups such 
as Jewesses who are as prolific as other women and hence have as much cervical 
irritation? How about carcinoma in nulliparas? 

Belief in a hormonal or constitutional cause for cancer of the uterus does not 
imply that there cannot exist prophylactic measures against the disease. In order 
for cancer to arise, there must be not only a constitutional factor which is associ- 
ated with cell growth and metabolism but also in most cases some local factor which 
at present is not definitely known. Hence it is essential that the cervix be maintained 
in as normal a condition as possible. This means that during labor, trauma to the 
cervix should be avoided and that after labor, all lacerations should be properly re- 
paired. Furthermore, all ivomen, especially those who have had a number of chil- 
dren, should have periodic visual as ivell as tactile examinations of the cervix. Ab- 
normal conditions in the cervix, particularly vascular and granular areas, should be 
treated by some form of electrotherapy or operation in order to avoid hyperplasia, 
metaplasia and prosoplasia of the cervical and vaginal epithelium which, under stimu- 
lation by the anterior pituitary gland, may lead to carcinoma. 


DR. EDWARD ALLEN.— It seems to me that both the paper and the discussions 
have graphically brought out the fact that we can cure cancer if we get it early. 
While this excellent picture may bring the adult woman with cancer phobia to tlie 
examiner, I think we are starting at the wrong end. We have educated the little girl 
from the age of three to avoid any examinations of her genitals. Until we know 
more about the cause of cancer, whether it be heredity or irritation, education of 
woman to seek and demand examination of her genitals from childhood up seems 
the only logical approach. The obstetrician should start early, should start now 
to educate mothers in methods of educating their daugliterg as to the importance of 
routine pelvic examinations rather than to wait for the premarital examination when 
it is next to impossible to examine adequately due to the psyehie reaction. 
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I do not believe we will ever educate or frighten women by a national program 
into going to the doctor for examination of the genitals, if we start as late as 
eighteen or twenty years of age. What few patients I see in a small private prac- 
tice with genital cancer, have hesitated to come for pelvic examination long after 
symptoms have begun. I think there are more cases of delayed examination in 
genital cancer than cancer anywhere else in the body. This is not because the can- 
cer is out of sight but because women hate any examination of the genitals. We 
as gynecologists have seen no need of pelvic examinations unless the youngster has 
grave symptoms. I firmly believe that until we educate women to accept routine 
pelvic examinations from childhood and demand it from there on, we will get nowhere 
in our diagnosis of cancer. Maternal training has also affected the male so that 
many times doctors hesitate to do vaginal examinations especially in young patients. 
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some determinants oe maternal and plasma 

VITAMIN C LEVELS-'-' 

Curtis J. Lund, M.S., M.D., anv> Marian S. ICimbue, Ph.D., 

Madison, Wis. 

(From the Department of Olstetrics and Gynecology, and the Biochemical Laboratory, 
Department of Medicine, University of IFiscojisfw Medical School, 
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A DETERMINANT, according to definition, is a eircnmstance or 
factor that, by itself or in combination with other circninstanees 
or factors, fixes the nature of a result. In this study we shall consider 
the influence of pregnancy, labor, diet, season, hyperemesis graiddarum 
and other complications of pregnancy on the blood levels of vitamin C. 
In. addition we shall examine the maternal-fetal relationship and some 
of its determinants. Since pregnancy increases the need for vitamin C, 
and since the exigencies of war have reduced the supply of natural 
as well as synthetic ascorbic acid, this aspect of nutrition in pregnancy 
is of timely importance. 

According to available evidence the pregnant woman has a greatly 
increased need for vitamin C. Because of this, most investigators have 
reported that low maternal values are common during pregnancy.^'® 


Many believe that requirements for vitamin C increase progressively 
as pregnancy advances.®'®’ Under ordinary conditions there are two 
I’easons for the increased needs of pregnancy: (1) Increased maternal 
metabolic activity, and (2) demands of the fetus and placenta. The 
fetus not only depends on the mother for vitamin C but also abstracts 
it at her expense. Consequently the fetal blood values are higher than 
maternal values^'®' although some earlier woi'kers, with less exact 
methods of analysis at their disposal, found little difference.^®’^^ The 
difference between maternal and fetal values is said to be greater 
when maternal values are low or in other words, the fetal-maternal 
ratio is greater under such conditions even though absolute values are 
lower. 


The daily requirements of vitamin C during pregnancy have not 
been accurately established. 

Early estimates such as those of Widenbauer® Avho recommended 28 
mg. daily’’ for the nonpregnant woman and 71 mg. daily’ during preg- 
nancy, are obviously too low. The present tendency’ is to revise up- 
wards the estimates of general adult requirements, Avhieh now are at 
approximately 75 mg. daily’. Safe requirements for pregnancy have 
been placed at 100 mg. daily- fl® however, if the pregnant woman’s needs 
are double or treble those of the nonpregnant adult® then the present 
standards for pregnancy appear to be too low. Javert and Stander® 
estimated the requirements of pregnancy to be about 200 mg. daily 
probably a more rational estimate. Teel et al.® had great 
dil^ty m mamtammg a plasma concentration of vitamin C above 

•AideC by a grant from the Wisconsin Alumni Research Foundation. 
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1.0 mg. per cent during pregnancy even though attempts were made to 
improve the diet. Only when the values Avere Ioav at the onset of 
pregnancy could they be improAmd with a better diet. 

Methods and Plan of Study 

All determinations of maternal and fetal blood Autamin C in this 
study Avere made according to the macrophotocolorimetric technique 
described by Mindlin and Butler^® but Avithout the use of KCN as 
“antioxidant.” The results are expressed as milligrams per 100 c.e. 
of plasma — mg. per cent. 

Certain necessary preeautioiis Avere ahvays observed in collecting 
and handling the samples of blood. All Avere fasting samples obtained 
in the morning excepting, of course, those taken at the time of de- 
livery. All Avomen Avho had ingested Autamin C AAdthin four hours of 
deliAmry AA^ere excluded from this study. Fetal samples Avere obtained 
from the placental end of the umbilical cord immediately after delivery 
of the infant. Speed is important. The blood must be obtained rapidly 
Avithout stripping the cord and mixed quickly Avith the potassium 
oxalate ; failure to observe these precautions resulted in clotted or 
hemolyzed specimens. Furthermore, blood Avhich remained in the pla- 
centa or umbilical cord for more than a feAv minutes gaA^e abnormally 
high readings for Adtamin C. We cannot say Avhether these high Amlues 
Avere due to diffusion of stored Adtamin from the placenta into the 
blood or to some extraneous reducing substances. Whatever the cause, 
such results Avere not valid. 

In order to gain information about seasonal variations of blood Adta- 
min C it Avas necessary to pursue the study through a tAvo-year period. 
Furthermore, the study Avas planned so that each patient would have 
a determination of vitamin C duidng each trimester and at the time of 
deliA^ery. This program Avas successful in most instances, though some 
patients Avent elseAvhere or Avere “lost” to observation for one or an- 
other reason. Others Avere incompletely studied because they did not 
seek prenatal care until later in pi-egnancy. One hundred and ninety- 
seven Avomen Avere obserA^ed at some time during pregnancy and forty- 
six Avere obserA-ed on three or more occasions. 

The mother’s intake of Adtamin C AAms estimated from a careful re- 
vieAv of her dietai’y history and on this basis she Avas placed into one 
of three classes of each visit. Thus it Avas possible for the dietary classh 
fication to change from time to time according to recent and current 
intake of Adtamin C. There Avere three classes as folloAvs; Adequate 
diet, AAdiich fulfilled the requirements for Adtamin C set forth in the 
pamphlet “Prenatal Care”d’ In brief, each patient on such a diet 
receh'ed at least two servings of green leafy A^egetables daily (one of 
Avhich Avas raAv), and one or more serAdngs of fresh fruit daily. Citrus 
fruit or .iiuees and tomato juice AA'ere used as substitutes for or in addi- 
tion to the fresh fruit. When the intake of Adtamin C Avas beloAv this 
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standavd the diet was classified as fair or poor. The “poor” diet 
Sded levv or po fresh fruits or vegetahles. For example a womu 
who had fresh fruits and vegetables but once or twice weeUy would 
be classified in the “poor” dietary group. Those with niteimetoite 
intakes were classed as “fair.” The general level of vitamin C intake 
is more readily estimated from dietary history than is the nitahe of any 
of the other food essentials. 


Results 

Maternal Studies 

Vitamin C was determined on more than 500 samples of blood ob- 
tained from 197 women at different stages of pregnancy. Most of the 
samples came from the group of 46 women who were studied three or 
more times throughout pregnancy. The remainder were observed but 
once or twice during iiregnaney and many of these were a pait of the 
experiment which determined the maternal-fetal relationship of vita- 
min C at the time of delivery. 

Diet.— Individual as well as group values of ascorbic acid were closely 
correlated Avith the type of diet. Table I lists the mean plasma vitamin 
G of women grouped according to the type of diet. About half of our 
determinations were for Avomen Avith an “adequate" diet and the 
plasma level (0.95 mg. %) averaged AA'ithin the optimum range. Fifteen 
per cent of the diets Avere “poor" and the mean plasma value Avas very 
low (0.18 mg. %). An intermediate average (0.52 mg, %) Avas ob- 
tained for the group Avith a “fair" diet. The results illustrate the 
Avide range of plasma values Avhich may be seen during pregnancy and 
Avhich depend, to a large extent, on the diet. These results also shoAv 
that it is possible to maintain high plasma values by means of an ade- 
quate diet alone. 


Table I. Shoaving Eelationship Betaveen Plasma Vitamin C and Type of Diet* 


DIET 

NUMBER 

MEAN VALUE 

mg, % 

STANDARD 

DEVIATION 

STANDARD 

ERROR 

Poor 

45 

0.18 

±0.092 

±0.0014 

Pair 

103 

0.52 

±0.222 

±0.022 

Adequate 

152 

0.95 

±0.252 

±0.022 


*For dietarj^ standards see above. 


While Ave made no attempt to study extensiAmly the effects of supple- 
ments of ascorbic acid, Ave did observe 24 Avomen at delivery Avho, in 
addition to an “adequate diet" had receiAmd 25 mg. of ascorbic acid 
daily, contained in the commonly prescribed mixed vitamin prepara- 
tions. The mean plasma values for these patients Avas 0.94 mg. % 
(standard deviation ±0.196), Avhile the value for 128 patients Avith 
adequate diet but without such supplements Avas 0.95 mg. % (stand- 
ard deviation ±0.26). These mean values are obAdously Avithout sig- 
nificant difference. 

Season .— have shoAvn that vitamin C levels vary as the diet. The 
diet in turn varies Avith the season. In this latitude there are only 
four months during Avhich the supply of fresh home-groAvn fruits and 
vegetables is abundant and generally available. These months are 
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November tliroii|b February. There was no II) 

ulasma values within groups of mothers with similar diets (I able lij. 

On the other hand, the incidence of certain types of 

by the seasons. For example, during dSm the 

onlv 7 per cent of the diets were classed as pool but during tne 

.■eiDaiiKte ol the year (periods A and C) the meidence ol pool 
diets was 19 and 20 per cent respectively. The incidence of ade- 
quate” diets was the reverse. ... 1 • 

Pregnancy— All agree that the need for vitamin C increases during 
pregnancy. Some investigators, as we have pointed out, believe tliat 
the need becomes progressively greater as pregnancy advances. A 
study of our data with this point in mind was not entirely satisfactory, 
chiefly because the maior dietary and seasonal fluctuations of plasma 
vitamin C masked any minor effects which might be due to the prog- 
I’ess of pregnancy. The following I'esults fi’oni a small group of selected, 
patients suggest that the demands do not increase greatly as piegnancy 
advances. We found that the dietary intake of vitamin C was fairly 
constant for each woman during the winter months whether at poor 
or “adequate” levels. Fig. 1 shows that the plasma values of these 
patients had no downward trend during pregnancy. 

Additional evidence was obtained from an analysis of a single dietary 
class — those with “adequate” diets, during the ivinter months. Table 
III shows that the mean plasma value for this group remained about 
the same throughout pregnancy and deliA'ery. Three patients with 
very low values probably account for the lower average value obtained 
during the third trimester. The average value at the time of delivery 
is again higher, and similar to the values for early pregnancy. From 
these results ive doubt that there is a significant progresshmly increas- 
ing need for vitamin C during pregnancy. 


Table III. Showing Variations in Plasma Vitamin C in Women With 
“Adequate" Diets During the Winter Months 


stage of 
pregnancy 

NUM- 

BER 

MEAN 

VATiUB 
MG. % 

STANDARD 

DEVIATION 

^ VALUE FOR “ t ”* 

PiTst Trimester 

8 

1.04 

±0.188 

0.672 

Not sig- 
nificant 


Second Trimester 

20 ' 

1.03 

±0.203 

1.72 

Not sig- 
nificant 

Third Trimester 

15 

0.81 

±0.252 

2.240 

Significant 
@5% level 

Delivery 

.IS 

0.97 

±0.225 


*.SfatisticaI significance of the difference of the means determined according to 
Fischer’s Table for “t". 


Some investigators'^ have had difficulty in maintaining adequate levels 
by diet alone. Study of Fig. 1 .shows that it was possible to raise the 
loAv and intermediate plasma values to a high level and to maintain 
optimum Amlues at a high lei'^el througliout pregnancy by diet alone. 
This was readily accomplished durinsi the summer months ' During 
the other months it ivas possible but more difficult. 
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We found, as did McDeYitt et no significant change in plasma 
vitamin C during labor. Five of eight women examined at the begin- 
ning of labor and at delivery showed no change in plasma values; in 
one an insignificant increase of 0.05 mg. per cent was recorded and in 
two, decreases of 0.07 and 0.11 mg. per cent respectively. 

Sixteen women observed at delivery and again within 24 hours post 
partum showed a slight tendency toward lower plasma values. Half 
of these women showed a decrease ranging from 0.14 to 0.25 mg. per 
cent; the other half showed no significant change in values. These 
results differ from those obtained for vitamin A in the same patients.^® 
Plasma vitamin A increases greatly and consistently during the earlj’’ 
puerperium. 



Fig. 1. — Showing seasonal variations in plasma vitamin C throughout each in- 
dividual pregnancy and delivery. For purposes of greater legibility the group has 
been divided into three parts according to the season when deliverj^ occurred : Upper 
right — those delivered during summer; Lower left — those delivered during fall and 
winter ; Lower right — those delivered during spring. 


When cesarean section was the method of delivery the early puer- 
peral decrease of vitamin C was more consistent. Five women were 
observed before and after operation and in each the vitamin decreased 
from 0.12 to 0.46 mg. per cent. 

Complications of Pregnancy . — ^As might be expected, we found no 
correlation between plasma levels of vitamin C and such conditions 
as toxemia of pregnancy, puerperal morbidity, duration of labor and 
complications of pregnancy in general (data not included). On the 
other hand, two complications were understandably related to vitamin 
C deficiency. 
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The first of these was liyperemesis gravidarum. It is nnlikely that 
vitamin C deficiency has to do with the cause of hyperemesis gravi- 
darum, but it can be a serious result. Table IV illustrates the indi- 
vidual plasma values for 11 women with hyperemesis gravidarum. 
The severity of the emesis, which depends on the duration and ir^ 
quency of vomiting, is reflected in the plasma value. The woman with 
the zero value for vitamin C warrants further discussion, as she also 
had clinical signs of scurvy including the gingival lesions and petechial 
hemorrhages. These capillary hemorrhages were present not only in 
the skin but also in the retina. Stander®® reported hemorrhagic retinitis 
in conjunction with pernicious vomiting of pregnancy in 1932 and ad- 
vised the interruption of pregnancy ivhen such hemorrhages appeared. 
We have observed the development and progress of retinal hemorrhages 
in two patients with severe hyperemesis gramdarum. Both women had 
clinical signs of scurvy. One had no vitamin C in the plasma; unfor- 
tunately the other was not studied by laboratory methods. In each 
instance fresh retinal hemorrhages continued to appear as long as 
vitamin C was withheld. Administration of vitamin K was without 
effect on the retina. However, the intravenous injection of 500 mg. 
of ascorbic acid daily stopped the development of new hemorrhages 
within 48 hours, and forthwith the retina returned to normal. In 
neither instance was therapeutic abortion necessary. It must he ini- 
derstood that the administration of vitamin C was but one of the many 
necessary therapeutic measures. 

Table IV. Plasma Vitamin C Values in Hyperemesis Gravidarum 


PATIENT 


Bl. 

Bu. 

Du. 

Wa. 

We. 

Ga. 

Ka. 

Pr. 

Pru. 

He. 

We. 


SEVERITY OF VOMITING 

1 plasma vitamin c 

MG. % 

Mild 

0.87 

Mild 

0.63 

Mild 

0.59 

Mild 

0.28 

Mild 

0.38 

Moderate 

0.09 

Moderate 

0.22 

Moderate 

0.17 

Moderate 

0.28 

Severe 

0.08 

Severe 

0.00 


A careful survey of our data failed to demonstrate any correlation 
between the plasma vitamin C values and the amount of post-partum 
bleeding, although on rare occasions a deficiency of vitamin C may be 
responsible for post-partum hemorrhage. Fifty-one women with less 
than. 200 c.e. blood loss at the time of delivery had an average plasma 
wtamin C value of O.iO mg. per cent while for 42 women with a blood 
loss between 200 and 400 c.e., the figure was 0.73 mg. per cent Five 

hemorrhage-lfiood loss in lx?ess of Wc c 
normal value for plasma vitamin C but one 
had a zero value. A careful study of this patient revealed no other 
possible cause for the bleeding such as uterine inertia retained secun 
dines or laceration of the genital tract. For these reasons we beliew 
e bleeding in this one instance was due to vitamin C deficiency. 
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Fetal-Matemal Relationships 

The fetal plasma vitamin C Amines ahvays exceeded those of the 
mother at the time of deliAmiy. There Avere no exceptions under ordi- 
nary eirciimstanees, and only a single exception Avas noted under ex- 
perimental conditions to be described later in this paper. Ninety-four 
women and their babies Avere studied. The maternal values aAmraged 
0.68 mg. per cent (standard deAuation ±0.39), and the infants’ averaged 
1.32 (standard deAuation ±0.48). On the basis of these figures it Avould 
appear that the fetal vitamin C level is about tAviee that of the mother, 
but average Amines in this instance are misleading. Further study of 
individual pairs shoAved that the maternal-fetal ratio of 1:2 Avas not 
ahvays maintained (Fig. 2). This graph Avas made by plotting the 
Amlue for each mother against that of her infant. Superimposed is a 
fitted curve Avhieh expresses the aA'erage change in maternal-fetal rela- 
tionship Avhieh occurs at various leAmls of vitamin C concentration. 
For example, fetal Amines may be five to eight times greater than ma- 
ternal values Avhen the latter are Ioav ; Avhen maternal Amines are high 
the fetal Amlues may be but a half time higher. The shape of the 
curve (Fig. 2) suggests that at some high leAml both maternal and fetal 
values might be equal. To test this possibility Ave made the folloAving 
observations. 



Fiff. 2. — Individual maternal and fetal values at the time of delivery, with super- 
imposed fitted curve. 

\Ve found intravenous injection of ascorbic acid to be the most sat- 
isfactory method of elcAmting maternal blood Amines during labor. Oiml 
administration Avas unsatisfactory because of the derangements of di- 
gestion Avhich usually accompany laboi*. Ascorbic acid in doses of 100, 
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250 and 500 nig. were given intravenously to women in labor. _ Fust 
the maternal values were determined. Then the vitamin was iiiDeeted. 
Following this, periods of time ranging from 20 minutes to 15 houis 
elapsed before delivery. At the time of delivery both maternal and 
fetal values were determined. Table V details the results. It is evi- 


Table V. Showing the 
Maternal and 


Effect of Intravenously Adsiinistered Ascorbic Acid on 
Fetal Plasma Vitamin C Levels— mg. Per Cent 


FATIENT 

DOSE 

MG. 

time 

BETWEEN 

injec- 
tion AND 
delivery 
(HOURS) 

mother's . 
le\h:l 
BEFORE 
injection 

mother’s 

LEVEL 

AT 

delivery 

infant’s 

LEVEL 

AT 

DELIVERY ' 

differ- 
ence OF 

MATERNAL 

VALUES 

DIFFER- 
ENCE 
between 
MOTHER 
AND BABY 
AT TIME OF 
DELIVERY' 

Ad. 

0* 

% 


0.57 

1 1.32 

-0.04 

+0.65 

Co. 


14 


0.52 

0.96 

+0.22 

+0.44 

Hal. 


% 

0.34 

1.26 

2.16 

+0.42 

+0.90 

Har. 


% 

0.65 

1.83 

1.62 

+1.18 

-0.21 

Ke. i 


iy2 

1.42 

2.04 

2.14 

+0.62 

+0.10 

La. 


8 

0.76 

1.23 

1.70 

+0.47 

+0.47 

Lu. 


A 

1.04 

2.49 

2.44 

+1.45 

-0.05 

Man. 


1 

0.72 

2.11 

2.26 

+1.39 

+0.15 

Ma. 


lA 

0.40 

1.62 

1.64 

+1.22 

+0.02 

Pe. 


2 

1.10 

1.90 

2.29 

+0.80 

+0.39 

PI. 


2ya 

0.73 

1.65 

2.06 

+0.92 

+0.41 

Re. 


5% 

0.70 

1.40 

2.42 

+0.70 

+1.02 

Su. 


G 

1.28 

1.96 

2.40 

+0.68 

+0.44 

Wa. 


12 

0.98 

1.18 

2.46 

+0.20 

+1.28 

Wi. 


15 

1.09 

1.30 

1.75 

+0.21 

+0.45 


♦Control injection of saline solution. 


dent that both maternal and fetal values can be increased by intravenous 
vitamin C. Fetal values increased more slowly and did not reach an 
equilibrium with maternal values until approximately one to one and 
one-half hours after injection. When the time interval between the 
injection and delivery exceeded two hours the maternal values had 
begun to decline but the fetal level was maintained and values re- 
mained high for at least 12 hours. 


Discussion 

All of us who live in the northern latitude of the United States are 
well aware of the seasonal variations in foodstuffs rich in ascorbic acid. 
Many of these foods are difficult to obtain in the winter time, espe- 
cially ill the rural eoinmunities. Furthermore, when these foods are 
available, much potency may be lost by aging, processing, and expo- 
sure to air before serving. These several factors, we believe, ivere 
largely responsible for the seasonal changes noted in our results. The 
frequency of “poor” diets with their attendant low plasma vitamin C 
levels (mean value 0.18 mg. per cent) increased from 7 per cent during 
the summer months to 20 per cent during the other months. Neverthe- 
less, and in spite of these seasonal factors, it was possible to maintain 
an optimal plasma vitamin C level during the Avinter months. It was 






644 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


also possible to maintain a high level throughout pregnancy and de- 
livery by means of diet alone. Thirteen of thirty-three women who 
received adequate diets had plasma values above 1.00 mg. per cent at 
the time of delivery. This is contrary to the findings of Teel et al.*’ 
These investigators also reported declining values during pregnancy in 
spite of attempts to improve the diet. Our results were otherwise for 
we could maintain high values and elevate others by diet alone. The 
liberal ingestion of citrus fruits was an important factor in maintain- 
ing the high plasma values of our patients. Unquestionably the gen- 
erous consumption of citrus fruits is a most satisfactory method of 
providing adequate amounts of vitamin C and they should be obtained 
every day during pregnancy. In this connection it should be pointed 
out that Ave obsein'^ed little benefit from the administration of small 
supplements (25 mg.) of ascorbic acid. This additional amount of the 
Autamin did not alter plasma levels Avhen giAmn to women Avith good 
diets and it Avas far too little to supply the needs of Avomen Avith 
inadequate diets. The use of such small supplements might give the 
physician a false sense of security as far as Autamin C metabolism is 
concerned. 

There can be no doubt about the increased need for vitamin C dur- 
ing pregnancy, although Ave made no attempt to confirm experimentally 
this generally accepted statement. We could not show that the re- 
quirements for vitamin C increase progressively during pregnancy. 
If there is such an increasing need it cannot be great, and can easilj’’ 
be masked by the seasonal A’-ariations. For example (Pig. 1) if all our 
obsei’Amtions had begun in late Avinter and terminated in midsummer 
they Avould haA’-e suggested that plasma Amlues increased with the prog- 
ress of pregnancy. If, on the other hand, they had begun in summer 
and terminated in Avinter the opposite opinion Avould have been formed. 
During the Avinter the intake of Autamin C of our patients Avas fairly 
stable as Avere the plasma Amlues and there was no tendency toward 
decreased Amines as pregnancy progressed. 

Plasma vitamin C did not change significantly during the course of 
ordinary labor. AVhile Ave did not obserAm the results folloAving un- 
usually long or difficult labors, it is not unlikely that vitamin C might 
be reduced under such conditions. There Avere no unusual changes 
during the early puerperium, although there Avas a slight tendency 
toAvards loAvered values. This is in contrast to the behavior of plasma 
Autamin A, preAdously reported by us, Avhich increases uniformly and 
significantl3^ during the first 24 hours after delivery. PolloAA'ing cesa- 
rean section plasma Autamin G decreased consistently; a result not 
unexpected and readily explained by the nature of the procedure. 

A deficiency of vitamin C may be one of seAmral sei'ious consequences 
of hyperemesis gravidarum. A reduction in plasma values was noted 
after mild Ammiting and the decrease progressed with the seAmrity and 
duration of the emesis. As far as A\'e knoAv Autamin C plays no part 
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in the cause of the disease, hut the development of subclinical or 
clinical scurvy can be a distxirbing and dangerous additional compli- 
cation. Retinal hemorrhages, which are known to be a grave prog- 
nostic sign, are apparently a manifestation of generalized capillary 
fragility, and in that respect are similar to the petechiae of the skin. 
The appearance and development of retinal hemorrhages was not 
changed until ample amounts of ascorbic acid had been given (1,000 
mg.). It is true that these hemorrhages are a grave prognostic sign, 
but they alone should not necessarily be used as an indication for 
therapeutic abortion. They are merely a sign of grave vitamin C de- 
ficiency. It is necessary to warn that administration of vitamin C is 
but one of many important therapeutic measures necessary for suc- 
cessful treatment of hyperemesis gravidarum. 

We could show no relationship between plasma vitamin C and the 
ordinary amounts of blood loss after delivery. Many factors, some of 
them unknown, govei'n the amount of blood loss, and it would be ex- 
ceedingly difficult to discover the influence of vitamin C should it exist. 
The situation as regards post-partrjm hemorrhage is similar. There 
are many ctiologie factors. In one instance, however, Jve believe that 
a vitamin C deficiency (plasma value 0) was responsible for post-partum 
hemorrhage, as no other cause for the bleeding could be found. 


Maternal-Petal Relationship 


Wlien maternal requirements for vitamin C are not met during preg- 
nancy the mother becomes depleted at the expense of the fetus. This 
is shown in Fig. 2. For example, only seven of 94 babies had plasma 
values below 0.60 mg. per cent while nearly half (41) of the mothers 
had values Ijelow that level. Never under ordinary fasting conditions 
did we observe a mother whose plasma vitamin C equalled that of her 
newborn infant. With one exception maternal values did not go above 
1.40 mg. per cent but approximately 50 per cent of the fetal values 
were from 1.50 to 2.00 mg. per cent. Only 21 per cent of the infants’ 
values were below 1.00 mg. per cent. Thus we see that about 80 per 
cent of the newborn infants usually have a normal complement of 
vitamin C. Nevertheless this does not permit the clinician to casually 
disiegard the future state of the infant, for it has been shojvn that 
fetal values diminish rapidly after birth"^ and the sole natural source of 
vitamin C at this time is from the milk. 


What is the mechanism by which fetal blood levels are kept higher 
than the mothers’? Synthesis of ascorbic acid by the fetus could ex- 
plain the discrepancy. However, there is no convincing evidence that 
man, infants, placental or other animal tissue can synthesize ascorbic 
acid.==^ Exclusive of synthesis the remaining source is the mother 
Needham=== has said that most low molecular weight crystalline sub' 
stances pass readily through the placenta and equal concentrations 
usually are reached in both bloods. Obviously such is not the ordinary 
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state of affairs for ascorbic acid. Though it passes readily from mother 
to fetus, as ive have shown, au equilibrium is not maintained. 

Manahan and Eastman, ■* and McDevitt et al.^® suggest that a mecha- 
nism of selective filtration is responsible. This is a possible explana- 
tion for the passage of crystalline substances from a dilute into a more 
concentrated solution, though definite proof is still lacking. 

From our studies of parenteral administration of ascoi’bie acid we 
have developed the following hypothesis: We know that ingestion or 
parenteral administration of natural or synthetic vitamin C results in 
a temporary elevation of the plasma values, which in most adults re- 
turns to fasting leA^el Avithin four hours. Our results shoAved that 
parenteral administration of Autamin C elcAmted maternal and fetal 
values to an equal level. Our studies further shoAA^ed that the period 
of equilibrium betAveen maternal and fetal values was short. There 
folloAved a rapid reduction of maternal values to normal Avhile the fetal 
values remained high. This suggests to us that the placenta is a bar- 
rier to the re-entrance of ascorbic acid from the fetal into the maternal 
circulation. Maternal values continue to fall, presumably due to iffili- 
zation, excretion and a small amount of storage. The fetus, hoAvever, 
has no method of excretion save through the placenta, and fetal Amines 
remain high because of selective retention of the placenta. Only after 
the fetus has utilized circulating Autamin C does the blood level drop, 
and at this time additional amounts may be obtained from the maternal 
circulation, in the manner just descrilicd. This mechanism of selective 
retention Avould account for the differences betAveen maternal and fetal 
Amlues throughout all ranges, as Avell as the dependence of the fetus 
on the mother for the Adtamin. 

Summary and Conclusions 

Forty-six mothers had repeated determinations of plasma Adtamin C 
during the course of pregnancy. One hundred and fifty-one mothers 
Avere obsei’Amd once or tAviee during pregnancy, and 110 of these 
mothers and their infants A\'ere obserAmd at tlie time of deliAmry. Over 
500 photocolorimetric determinations of plasma Adtamin C Avere done. 
From these obsei’Amtions Ave haAm concluded that ; 

1. The plasma Adtamin C leA^el reflects the dietary intake of this sub- 
stance. The mean plasma A’alue for mothers Avith an adequate diet 
Avas 0.95 mg. per cent, Avith a fair diet, 0.52 mg. per cent and Aidth a 
poor diet, 0.18 mg. per cent. 

* 2. Season exerts a marked influence. During the summer months 
diets poor in vitamin C Avere uncommon (7%), Avhile at the same time 
most (64%) of the mothers received an adequate diet. During the 
remainder of the year 20 per cent had poor diets and 43 per cent had 
adequate diets. 

3. Optimal plasma values can be maintained by diet alone as long 
as it contains liberal amounts of foods rich in vitamin C. Fresh citrus 
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fruits, tomatoes and berries are excellent sources of ascorbic acid, and 
at least one of this group of fruits sbonld be eaten each day during 

pregnancy, _ t i -i 

4. Small doses of ascorbic acid, e.g., 25 mg. daily, are of little benent 

alone, and they may lead the physician into a false sense of security 
unless he realizes that the daily requirements of the pregnant woman 
are viucli greater. If the woman receives an adequate diet there is no 
need for synthetic ascoi'bie acid. Bj'' adding it routinely to an adequate 
diet the physician may waste a valuable drug which is needed elsewhere 
during wartimes. 

5. Blood levels of vitamin C did not change during labor. They 
tended to be slightly lower during the early puerperium and were defi- 
nitely but not alarmingly lower after delivery by cesarean section. 

6. .Hyperemesis gravidarum may lead to dangerously low levels of 
vitamin C. Clinical scurvy may appear. The retinal hemorrhages of 
severe hyperemesis gravidarum are a manifestation of vitamin C de- 
ficiency and are similar to petechial hemorrhages seen elsendiere. These 
hemorrhages cease after adequate therapy with vitamin C, henceforth 
they are not necessarily an indication for the use of therapeutic abox'tion. 

7. On rare occasions a deficiency of vitamin C may lead to post- 
partum hemorrhage, but the plasma values in general are not related 
to ordinary blood loss following delivery. 

8. The fetus receives its supply of vitamin C at the expense of the 
mother and, under fasting conditions the fetal values are always higher 
than those of the mother, the difference being relatively greatest when 
maternal values arc low, 

9. Fetal blood vitamin C may be maintained at a level higher than 
the mother’s by a process of selective retention by the placenta. 
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LOW-DOSAGE IRRADIATION IN THE TREATMENT 
OF AMENORRHEA- 

An Analysis of an Additional Ninety-Two Cases 

Charles Mazer, M.D., and Rose Greenberg, M.D., Philadelphia, Pa. 

O UR three previous reports^ included a total of two hundred and 
thirty-eight patients treated exclusively by means of low-dosage 
roentgen irradiation of the pituitary gland and ovaries for the relief of 
functional menstrual disorders. A long-term follow-up of one hundred 
and thirty-six of these patients Avas recently concluded by Reidenherg,^ 
who found that 71 per cent of the amenorrheal and 78 per cent of the 
oligomenorrheal patients, treated betAveen 1927 and 1937, are still men- 
struating at normal interAmls. His long-term surA'^ey also disclosed that 
the eighty children born to some of these Avomen are physically and 
mentally normal. Some of these children are noAv of high-school age. 
He found, moreoAmr, that the three children of a Avoman who had re- 
ceived three courses of treatment at lengthy intervals are likeAvise 
physically and mentally normal. It is, therefore, reasonable to assume 
that loAV-dosage irradiation of the oAmries has no deleterious effect on 
the offspring of the first generation. 

The erroneous concept that x-rays, regardless of the smallness of the 
dose, inAmriably cause structural and, consequently, functional deterio- 
ration of human cells is responsible for the reluctance of the profession 
to employ one of the most valuable agents in the treatment of amenor- 
rhea. The published clinical results of many gynecologists and radiol- 
ogists® refute this belief. 

That subminimal doses of roentgen rays, such as are employed in 
diagnostic procedures, do not injure eAmn the sensitwe OAmrian cells of 
infants is clinically established. Such damage to the ovarian cells of 
infants Avas neither anticipated nor observed clinically CA^en AAdth the 
use of the old type of apparatus Avhich required approximately five 
times the amount of irradiation, because of the absence of screens. 
That the cells of the mature OAmry are more resistant to irradiation is 
Avell knoAvn. The problem is, therefore, purely a question of dosage 
in relation to the sensitiA-eness of the tissues exposed to the roentgen rays. 

It seemed interesting to determine hoAV many tissue roentgens are 
delivered at a depth of 7 cm. (the usual distance of the ovaries from the 
surface in a Avoman of normal Aveight) in a complete study of the urinaiy 
tract Avhich often requires eight to twelve films. 

•Read at a meeting of the Philadelphia Obstetrical Society, May C, 1943. 
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J L Weatlierwax, x-ray physicist, kindly volunteered the information. 
He states; “For 70 kv., 30 Ma. at 25 in. from the x-ray film and 17.5 in 
from the skin of the patient, 4.2 roentgens were delivered to the skin of 
the patient; while approximately 0.6 tissue roentgens were delivered at 
a depth of 7 cm. for each film taken. These measurements were made in 
a water phantom with a nonshoekproof x-ray tube and 1 mm. Al. filter 
at a distance of 50 cm. (20 in.) and gives approximately 15 per cent 
radiation reaching a depth of 7 cm. Yoiir x-ray tribe has approximately 
1/2 mm. Al. inherent and 1/2 Al. on the outside, which makes a total 
of 1 mm. Al. filter. ’ ’ 

Twelve films would deliver 50.4 roentgens to skin or 7.2 tissue roent- 
gens to the ovaries. The opponents of low-dosage irradiation concede 
that 7.2 tissue roentgens are harmless but fail to furnish proof that 32.5 
tissue roentgens, delivered by the Bdeiken technique, produce either 
structural or functional regressive changes in the human ovary. 

In the light of clinical and experimental observations on low-dosage 
irradiation, the independence of functional from indiscernible structural 
changes in the cell must be conceived. We must envisage a dose of roent- 
gen rays too small to produce even microscopic changes in the cell, yet 
capable of modifying its functional activity, possibly through indis- 
cernible changes, such as rearrangement of electrons, etc. 

For instance, in thirty-eight young women for whom panhysterec- 
tomies were planned because of early carcinoma of the cervix, Wagner 
and Schoenhof^ administered 5 to 10 per cent of a skin erythema dose 
of x-rays to one ovary of each patient several weeks before operation. 
In each instance, the histologic picture in the irradiated ovary revealed 
no evidence of degenerative changes as a result of the low-dosage irradia- 
tion. In fact, there were more follicles of equal maturity in the irradi- 
ated ovary than in the nonirradiated one. 

Of the numerous statistical reports® in the literature on the clinical 
effects of low-dosage irradiation of the pituitary gland and ovaries, 
not one is unfavorable. All of them indicate a degree of success not 
obtainable with any other single agent or combination of agents in the 
treatment of functional menstrual disorders and the frequently asso- 
ciated infertility. Nevertheless, many gynecologists and radiologists, 
who have never applied this treatment, solemnly warn the profession 
against its use — purely on the basis of their experience with large doses 
of roentgen rays for the relief of conditions unrelated to amenorrhea. 

It is not the premise of this presentation to discuss the problem on the 
basis of theory or animal experimentation, but rather to record obser- 
vations on the use of this measure in a group of ninety-two patients not 
included in our several previous reports. 


Selection of the Clinical Material 

Only those patients who w^ere physically well, as showm bv clinical 
and laboratory studies, were subjected to low-dosage irradiation of the 
p.tmtary gland and ovaries. Those Entering from hypo ot1iv,Sv 
loidism or from pituitary adenomas naturally were not given tlds 
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treatment. Girls under seventeen and women over thirty-nine years 
of age were excluded, because their ovaries are either immature and, 
therefore, too sensithm to irradiation or in the phase of natural decline. 
Thirteen of the patients were between seventeen and twenty years of 
age; seventy-one ranged in age between twenty-one and thirty; and 
only eight were between thirty and thirty-six. The possible presence 
of pregnancy was eliminated by a biologic test, unless the patient hap- 
pened to have reeentlj^ menstruated. 

Cured patients who had received simultaneously with the x-ray 
treatment some form of organotherapy are deliberately excluded from 
this study on the assumption that the latter may have contributed to 
the good results. On the other hand, patients who failed to respond to 
combined roentgen-ray and endocrine therapy are included in the 
failures because of our conviction that the endocrine products were not 
responsible for the lack of response to irradiation. Those who failed 
to respond within two months after irradiation or conceived soon after 
treatment without subsequent restoration of the menstrual rhythm, 
are also excluded from the list of cures in the belief that the preg- 
nancies were incidental and, therefore, not attributable to the irradia- 
tion. All patients were followed up for a period of one or more years. 
Instances of improvement or restoration of the menstrual function for 
a period of less than a year are grouped as failures. Adherence to 
these rigid requirements, set up as a guard against erroneous deduc- 
tions, justifies the presentation of this report. 

Technique of Low-Dosage Irradiation 

The ninety-two patients were treated by several radiologists who em- 
ployed for years the technique of Edeiken® with uniformly good results. 
The technique may be described as follows: 135 kv., 5 Ma. at a dis- 
tance of 35 cm., with i/4 nim. cu. and 1 mm. of aluminum filtration 
through an anterior pelvic field. Depending on the size of the pelvis 
and the thickness of the abdominal wall, a dose of 50 to 90 r. measured 
in air is given. This is repeated three times at intervals of one week. 
The- pituitary gland is treated with the same dosage at the same time 
through a field of 5 by 5 cm. just above and posterior todhe midpoint 
of a line joining the outer canthus of the eye and the external auditory 
meatus. Close adherence to this technique or to the one employed^ by 
Kaplan® avoids ill effects. Variation in dosage and method of applica- 
tion is, to say the least, confusing in so far as determination of results 
are concerned. 

Results of Treatment 

Ten of the ninety-two patients had not menstruated for periods vary- 
ing from sixteen months to six years, with an average of tAvo years and 
eight months for the group. Fhm of them (50 per cent), including the 
one Avdth total amenori’hea for six years, liaAm been menstruating regn- 
larly during a folloAv-up period Amrying from one to fiAm years, AA'ith an 
aAmrage of three years for the group. TAvehm of the ninety-tAVO pa- 
tients had menstruated at intervals of six months. Eight of these 
tAvelA'e (66 per cent) haAm been menstruating normally during a folloAA"- 
up period aAmraging tAvo and a half years. Sixty-eight of the ninety- 
tAvo patients had a milder type of amenorrhea, IcnoAvn as oligomenor- 
rhea, haAung menstruated before treatment at inteiwals of from tAvo to 
four months. Eifty-tAVO of these sixty-eight (76.5 per cent) have been 



MAZEK AND GREENBERG-. LOW-DOSAGE IRRADIATION IN AAIENORRHEA 65l 

Diensti'uatiivg iioYmally during a follow-up period ranging from one to 
five years, with an average of two years and seven months foi the 

entire group. , , 

One of the patients, aged eighteen years, who had never menstniated, 
despite intensive organotherapy, responded promptly to low-dosage 
irradiation. Previous experience has shown, however, that primary 
amenorrhea does not, as a rule, respond to this type of treatment,^ 
ably because of an inherent Mullerian defect. It rvas employed in tins 
case as a last resort. Another patient, aged twenty-tivo years, was 
supposedly adversely affected by the treatment. She had been com- 
pletely amenorrheic for eight months despite the daily administration 
of 3 grains of desiccated thyroid substance to maintain a normal basal 
metabolic rate. Her thyroid gland was not enlarged and she^ lacked 
the usual symptoms and signs of hypothyroidism. Low-dosage irradia- 
tion was tried in June, 1942, without relief. She has remained totally 
amenorrheal since then. It is obvious that the treatment was ill chosen, 
for she apparently has a thyroid malfunction secondary to a rare type 
of pituitary deficiency wherein thyroid substances as well as low- 
dosage irradiation are ineffective. 

A second course of treatment was administered to ten of the ninety- 
two patients, who had shown improvement in menstrual rhythm fol- 
lowing the first course. Only three of ten were thereby restored to 
normal menstrual periodicity. The remaining seven patients were, 
however, not adversely affected by it. One patient, previously men- 
tioned, who had received three courses of treatment at lengthy intervals, 
has delivered three healthy children and is still menstruating normally. 

This study bears out our previous observations that the percentage of 
cures is inversely proportional to the severity of the amenorrhea. Thus, 
those who had menstruated at intervals of two to four months yielded 
the highest number of cures (76.5 per cent) ; those who had menstru- 
ated at intervals of six months yielded 66 per cent cures ; whereas those 
who had not menstruated at all for sixteen months to five years prior 
to treatment yielded only 50 per cent cures. 

Influence of Low-Dosage Irradiation on Associated Conditions 

Of the ninety-two amenorrheic women, seventeen had also experi- 
enced episodes of prolonged uterine bleeding following variable periods 
of amenorrhea. Control of the bleeding was the more important con- 
sideratioiE It was accomplished in twelve of the seventeen by means 
of injections of chorionic gonadotropin in doses of 500 international 
units daily as long as the bleeding persisted. This hormone is known 
to have no stimulating effect on the human ovary. It does, liow'^ever, 
through some unknown means, arrest dysfunctional uterine bleeding 
in most women of childbearing age, but does not restore the menstrual 
1 ijulim. All of the seventeen patients were subsequently subjected 
to low-dosage irradiation but in only six of the seventeen was the 
men.strual rhythm restored. 

Sterility was an associated and important factor in fifty-four, of the 
mnety-tn o jiatients. They were involuntarily barren for two to four- 
teen years, with an averag-e of three years for the entire o-roup In 
most of them, other than endocrine factors, .such as nonpatency of the 

the^ fiftWn? simultaneously treated. Thirty of 
the fiftj-foui infertile women conceived at variable intervals after 
termination of treatment. Twenty-eight of them delivered healthy in- 
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fants; the remaining two aborted during the first trimester of preg- 
nancy. Twenty-one of these thirty patients conceived within four 
months after termination of low-dosage irradiation — a few without an 
intervening menstrual flow. Complete restoration of the menstrual 
cycle for over a year in nineteen of the twenty-one women who con- 
ceived soon after treatment implies that conception was the result of 
improAmd ovarian activity. Two of the 28 successful pregnancies fol- 
lowed a second course of low-dosage irradiation, given because the 
first attempt failed to restore completely the menstrual function. 

Summary 

A follow-up for nearly three years of ninety-two additional cases of 
amenorrhea, treated by means of low-dosage irradiation of the pituitary 
gland and ovaries, shows that sixty-five (seventy-two per cent) of the 
patients have been menstruating normally. It is noted that the data 
gathered from a long-term follow-up of one hundred and sixty-five 
cases, similarly treated and previously reported, show permanency 
of the cures and the safety of the procedure to both the patient and 
her offspring. 

Of the ninety-two amenorrheie patients in the present group, fifty- 
four desired offspring but had not conceived despite the intensive use 
of organotherapy and other measures for several years. Twenty-eight 
(fifty-four per cent) of the fifty-four barren women coneeWed and car- 
ried to term healthy infants ; two aborted during the first trimester of 
pregnancy. All of the thirty women have been menstruating normally 
since the termination of pregnancy. 

Low-dosage irradiation of the pituitary gland and ovaries for the 
relief of amenorrhea should not be administered without a preliminary 
pelvic examination and a dependable biologic pregnancy test, unless 
the patient happened to have menstruated a couple of weeks previously. 

A survey of the literature on low-dosage irradiation of the pituitary 
gland and ovaries, as employed for the relief of amenorrhea, reveals 
no adverse effects either on the patients or their offspring. Instances 
of harm recorded in the literature were the result of heavy irradiation, 
employed in the treatment of uterine fibroids and kindred conditions. 

The importance of employing a uniform technique and dosage is 
emphasized, for the boundary line between the clinically effective and 
the injurious dose of roentgen rays has not been determined. 
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Discussion 

DB, JACOB HOFFMAN.— I should like to emphasize that it is still dehatable 
whether small doses of the x-rays are capable of stimulating endoerine fuuetion. 
Even if this were granted, there is nothing to suggest that, when applied to the 
pituitary gland, the rays will affect only its gonadotropic activity and leave un- 
altered all the other important functions now ascribed to this gland. Fortunately , 
this structure would appear to be fairly resistant to the action of the x-rays and 
the danger of damage is not serious. This is apparently not true of the ovary. 
While ovarian function may remain undisturbed after irradiation in some women, 
in others permanent damage may result from the application of comparatively 
small doses. I have encountered women who became permanently amenorrheic 
and sterile following such treatment. It must be borne in mind that, in the 
treatment of “dysfunctional menstrual disorders," we are dealing with sub- 
normally functioning ovaries which may be further depressed by a dose of x-ray 
which might leave the normal ovary unharmed. 

Though a return to normal menstrual rhythmicity and fertility may not infre- 
quently be observed after low-dosage irradiation, we are not justified in crediting 
the rays with these results, for other measures which may have a curative effect 
are usually also employed in such cases. In the sterile woman, for example, 
curettage and tubal insufflation are performed for diagnostic purposes. ’ Curettage 
alone is known to be followed by conception in from 20 to 25 per cent of the 
cases, while from 15 to 18 per cent may benefit from tubal insufflation. In the 
treatment of menstrual disorders, spontaneous correction of the underlying de- 
ficiency may account for a goodly number of the cures ascribed to irradiation. It 
is noteworthy that most of the cases showing a favorable response are younger 
women, whose condition is often self-limited. 


DR. ARTHUR FIRST. — ^Dr. Mazer has given us convincing proof to justify his 
extreme optimism in regard to the use of low dosage irradiation of the pituitary 
gland and ovaries in the treatment of amenorrhea. This is the fourth report that 
he has submitted, making a total of 330 patients treated and followed up in almost 
two decades. This is certainly a large enough group of cases to give weight to 
Dr. Mazer's conclusions of the harmlessness of the method and the high percent- 
age of cures. 


My role in discussing this paper is simply to substantiate Dr. Mazer’s claims 
from my own experience in private work with in addition the use of this method 
for the past fifteen years in the Sterility Clinic of Jefferson. Although we have 
a smaller series of patients, our results have been equally as good. 

There are, horvever, still a number of “die-hards" who refuse to countenance 
this form of treatment and who still cry out against it. In the 1942 Year Book 
of Obstetrics and Gynecology, Greenhill makes an editorial comment, “I should 
like to repeat my annual warning that until we know much more about the late 
effects of irradiation treatment, we should be extremely careful about emploj-ing 
it in young women either for amenorrhea or for sterility." Traut of New York 
City at a recent meeting of the Texas Association of Obstetricians and Gynecolo- 
gists stated, “such experiments, for such they are, are inadequatel}'- controlled so 
that one cannot state with any degree of assurance that the radiation therapy 
was of substantial benefit. Experimental work which has been done on mice and 
guinea pigs demonstrates beyond a doubt that in these animals the effect of 
radiation may be transmitted and appear two, three, or even four generations 
later in the form of abnormal developments of the extremities resulting in partial 
or complete absence of arms or legs or with clubbed feet. ’ ’ 

sterility patients 

Tuont r pregnant and of the not too infre- 

quent patient who after a great deal of endocrine therapy goes to term but 
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delivers an- abnormal fetus, evidence of so-called low reproductive efficiency or 
poor germ plasm. Would it not be most illogical to refuse , to treat sterility 
patients because of these remote possibilities? The large number of sterile women 
who are ultimately delivered of healthj' children' warrants trying all the means 
at our command to cure them. Bj' the same analbgj^ one is not justified in fearing 
to try low-dosage irradiation since a higher percentage of blighted ova is to be 
expected in these women regardless of the type of therapy employed. 

I would like to cite an interesting case of a private patient, Mrs. F. M., who 
had been sterile for thirteen years, with variable periods of amenorrhea of from 
three to five months. In Maj', 1942, she received a complete x-ray study of her 
gall bladder, gastrointestinal tract, and spine. Following this study she had two 
normal periods spaced one month apart for the first time in years and then 
promptl}’^ became pregnant and delivered a healthy baby at term. The roent- 
genologist informs me that this patient inadvertently received almost as much 
stimulation to her ovaries- 'as she would have received in low-dosage irradiation. 
It is interesting to conjecture whether this x-ray investigation cured her amenor- 
rhea and accounted for the cure of her long-standing sterility. 

Dr. Mazer is to be congratulated for the intensive follow-up study of his pa- 
tients to prove that at present low-dosage irradiation j-ields better results than 
any form of organotherapj' in the treatment of amenorrhea. Whether endocrine 
therapy will eventually give as good results as low-dosage x-ray remains to be seen. 

• DE. S. LEON ISEAEL. — We have all had the experience of having a patient 
who had been referred for x-ray treatment return to us with what appeared to be an 
adverse effect. If one inquires closely, he usually finds that the radiologist has 
administered a dose larger than the one recommended. In Dr. Mazer’s .earlier 
papers, as well as in the one by the essayists tonight, the importance of not vary- 
ing the dosage is well stressed. Dr. Ira I. Kaplan of New York has a similar 
series of patients with equally favorable results. He also stresses the point of 
never exceeding the maximum dose recommended for this form of therapj\ 

The problem of tissue harm following such low'-dosage irradiation- is a purely 
imaginarj' one. With such dosage, no one has ever demonstrated destruction of 
ovarian tissue. It is, however, very easy to prove that no harm occurs. About'' 
three years ago. Dr. Philip J. Hodes and I experimented with 125 isolated rabbit®. 
The animals were treated with x-rays to the pituitary and ovarian regions^ em- 
ploying a dose similar to that employed in the human being for low-dosa‘^a~pur-^ 
poses. In several animals, the same dose was administered. We could ndf detect 
anj’ histologic change in the ovaries of the treated animals. Moreover, in pach 
instance, the animal’s ovaries, following irradiation, responded to pregnancy 
urine injections or to mating with the usual ovulation points. At least in the 
rabbit, such irradiation does no obvious harm. 

DE. CHAELES MAZEE.— Concerning Dr. Hoffman’s remarks; be it remem- 
bered that it was not the premise of this presentation to discuss the problem on 
the basis of theor}* or animal experimentation. This paper is confined to clinical 
observations. Moreover, if Dr. Hoffman’s clinical experience with low-dbsage 
irradiation of the pituitarj' gland and ovaries during the past fifteen years has 
been as bad as he states, why has he not reported this fact? Thus far, not one 
of the numerous reports in the literature has been unfavorable. , 



THE USE OF THE HYPNOIDAL STATE AS AN AMNESIC, 
ANALGESIC AND ANESTHETIC AGENT 
IN OBSTETRICS 

WiiiiiiAM S. Kroger, M.D., and Sol. T. DeLee, M.D., Chicago, III. 

T he late Dr. J. B. DeLee, ^ whose encouragement stimulated our 
research in this field has stated that, “the only anesthetic that is 
without danger is hypnotism. Psychiatrists claim no person ever died 
under pure hypnosis. This mental narcotic was introduced into sur- 
gery by Reeamier in 1821 and obstetricians have dallied a little with it. 
Von Oettingen in 1921, discouraged by the bad experience of twilight 
sleep tried it systematically, others tried posthypnotie suggestion which 
means putting the gravida in a trance and suggesting a painless labor 
at term. 'While I have not used pure hypnotism very often, I have 
used suggestion a great deal, indeed almost constantly and I am irked 
when I see how my colleagues neglect to avail themselves of this harm- 
less and potent remedy.” 

The relief of pain in childbirth has been one of the long sought goals 
of the medical profession. "We believe the only method that has coin- 
Pjlete safety for mother and baby, without altering the normal mecha- 
nism of labor, is hypnosis. "We maintain that hypnosis has unrealized 
possibilities for making childbirth not simply the equivalent of a sur- 
gical operation, but rather a satisfying psychological experience which 
may fulfill deeply felt and sometimes unrecognized and unformulated 
needs of the mother. This rational method of analgesia and anesthesia 
receives a brief but favorable paragraph in the textbook on obstetiucs 
by DeLee and Greenhill,= who state that, “hypnosis has been used for 
a long time in obstetrics and should be employed more often than it is 
at present. Even if complete hypnosis is not to be resorted to, physi- 
cians should remember that repeated suggestions with or without the 
aid of medication can accomplish a great deal in labor, particularly 
for the relief of fear as well as the pains of labor.” 

Fi-om Germany and Russia, numerous cases of painless childbirth 
are reported as having taken place by the use of preconfinement and 
labor suggestions given under hypnosis, either in its pure form or 
super induced by small amounts of opiates : Kirstein,® Heberer,^ 'S’'on 
Oettingen, Hartmann," Franke,* Schultze-Rhonhof,® Kogerer," Falk,’® 
Priedlander.” ’ ’ 

From published i-eports it seems that this was a popular method of 
delivery at the Heidelberg clinic.® Wolff” has confirmed the practical 
usefulness of this method and through the medium of narcotics and 
hypnosis succeeded in inducing analgesia and anesthesia in suitable 
patients. 
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We have modified these methods by the induction of amnesia^ anal- 
gesia and anesthesia early in labor, thus eliminating all pain and dis- 
comfort continuously for the parturient until the completion of labor 
and perineal repair. In most of our cases pure hypnosis was used. 

Since 1931, one of us (W. S. K.) has successfully managed the entire 
course of eleven out of twelve confinements with this method. There 
was only one failure in this small series of eases. Ten of our patients 
were primiparas and one was a multipara, the latter was delivered 
twice under hypnosis. Prophylactic forceps, episiotomy, and perineor- 
rhaphy were performed in all of our eases. 

The technique of hypnotism has been ably described by Erickson,^® 
Bramwell,^® Sehilder and Kauders,^" and others. 

The various stages of hypnosis have been thoroughly described by 
Young, Erickson,^® and many others. The former has reviewed the 
world literature up to 1931. 

Management of the Prenatal Period 

The patient is placed in a deep hypnotic state before the seventh 
month of gestation. Posthypnotie suggestions are given to the effect 
that her labor will be entirely painless, that she Avill have no recollec- 
tion of the entire procedure, and that she will look forward to her 
confinement ivith a feeling of joy and happiness instead of dread and 
anticipation. Posthypnotic suggestions last about a month, and when 
repeated often enough the effect will become permanent.®®’ The nature 
and character of these posthypnotic suggestions have been described 
by Erickson®® as separate hypnotic states arising spontaneously in the 
individual. The gravida is then conditioned to the voice of the oper- 
ator. Suggestions are given that she will fall into a deep hypnotic 
sleep at a given command. In addition, she is told she will follow all 
suggestions given her during this period. 

The patient returns every two weeks and the same suggestions are 
repeated to her in the hypnotic trance, Avhich is a state of increased 
hyper suggestibility. The percentage of individuals that can be hyp- 
notized, and the depth of hypnosis varies with the experience and 
ability of the operator. In our experience, comprising several thou- 
sand eases of hypnosis, the incidence of success has been about 90 per 
cent. Forel, Wetterstrand and others report similar results. In addi- 
tion, the various combinations of suggestive therapy were utilized suc- 
cessfully in several of our patients to create an aversion to food, 
tobacco and alcohol. A conditioned reflex technique described by one 
of us (W. S.K.)®® was used. Also, the midtiplieity of various com- 
plaints, i.e., aches, pains, heartburn and constipation were rebeved ivith 
remarkable ease. 

It is imperative that the gravida maintain complete confidence and 
rapport with the operatoi’. Suggestions must be dignified at all times 
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and in keeping ivith the gravida’s desires. After the proper training 
or conditioning the gravida can lie put into an amnesic, analgesic and 
anesthetic state in five or ten seconds. 

Management During Labor and Delivery 

Hypnotic sleep is induced when the gravida is in active labor, or 
when the cervix is dilated between two to four centimeters. The pa- 
tient is told that her sleep will be deep and continuous. Also, .she will 
hear only the commands of the operator or the person placed on rap- 
port with her. 

Our experience has been that these patients, after careful preiiara- 
tion, will be most cooperative during labor. They can converse ivith 
the operator, and a.sk for food, urinate or defecate at their own request. 
They lie motionless and require no pai'tieular attention except I'outine 
care. The normal mechanism of labor is not interfered with and dur- 
ing the latter part of the second stage the gravida can be told to bear 
down until each contraction, therebj' facilitating the completion of the 
expulsive stage. 

The respiration is diaphragmatic in type, the pupils are usually fixed 
and dilated. The limbs can be made cataleptic or flaccid during de- 
livery and complete relaxation of the entire body can be produced 
simply by command. Any tjqie of operative delivery is facilitated. 
Speed is not essential since the gravida will sleep until told to awaken. 
Posthypnotic suggestions are then given that she will be sound in mind 
and body and will have no after effect such as headache or pain. All 
patients wake up promptly when told to do so. 

Advantages and Indications of the Use of Hypnosis in Labor 

1. The procedure is relatively simple and no great amount of skill 
is necessary. Any physician can be taught the method. 

2. No apparatus or expense is involved. It is the ideal method for 
home or hospital delivery. 

“S. There is absolutely no respiratory or circulatory depression in 
mother or fetus with resulting anoxia, asphyxia and cerebral damage. 

4. Hypnosis raises the resistance to obstetric shock, circulatory and 
respiratory failure. Morphine, the barbiturates and paraldehyde act 
in the opposite way. 

5. Resistance to fatigue and muscular effort during hypnosis is raised 
by more than 16 per cent, as shown by Williams.^*’ Hence, there is 
little or no maternal exhaustion, which, undoubtedly is a contributing 
factor in the production of sepsis and shock. 

6. The method is indicated when dealing with patients with' a tox- 
emia of pregnancy or cardiac decompensation or when a premature 
baby is concerned. 
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7. Complete hypotaxia or disassoeiation instead of hyperexcitability 
results from hypnosis. .Patients are calm, quiet and relaxed. They 
usually make no noise even during the height of labor and delivery. 

8. There is no depressant action on uterine contraction and retrac- 
tions, as seen with most general anesthetics. 

9. No untoward reactions such as delirium or jactitation. 

10. Analgesia and anesthesia are easily controlled. The patient can 
lie told to awaken at any time. Most anesthetic agents such as intra- 
venous evipal and barbiturates are beyond control once they are in- 
troduced into the body. 

11. Postoperative recovery is smooth, and there is no danger of 
pneumonia, massiAm collapse of the lung, Ammiting or coughing. 

12. Blood loss is decreased during the hypnotic state probably due 
to a A^asospastic condition of the capillaries or an effect on the blood 
coagulation time. 

13. No injections are needed as Avith continuous caudal, spinal or 
local anesthesia. The latter are not AAuthout danger and require special 
skill. 

14. The subjective pain element is not lost. Some contend that the 
pain of childbirth is a necessary psychological experience. The gravida 
can be aAvakened at any time and the progress of labor folloAved. 

15. The method is a time saving procedure. The attention of the 
physician is not required if trained persons are available. Rapport 
can be transferred to an interne or nurse. 

16. The amnesia, analgesia or anesthesia can be produced over the 
telephone, in suitably conditioned patients. 

17. There is no increase in the incidence of operatiAm delivery. 

18. Complete relaxation or contraction of the abdominal Avail and 
perineum can be produced simply by the command of the operator. 

19. There is not the remotest possibility of danger to mother or baby. 

The folloAving ease report is typical of our methods and results. 
Mrs. K. C., aged 20, last period May 2, 1942, at term February 9, 1943. 
Para 0, graAdda i. She Avas first seen AAdien 61'2 months pregnant and 
Avas found to be normal, generally and obstetrically. The patient being 
quite intelligent Avas approached regarding the use of hypnosis. She 
Avas first hypnotized on November 2, 1942. Posthypnotic suggestions 
Avere given that the labor Avould be entirely painless, she Avould have 
no dread or anticipation for her confinement and Avould liaA’^e a com- 
plete loss of memory for the entire experience. She Av^as hypnotized 
bimonthly, 6 times before the onset of labor. Her prenatal period Avas 
uneA’entful, except for a rapid gain in AA’eight, due to an uncontrollable 
appetite. Posthypnotic suggestions Avere utilized successfully to produce 
a loss of appetite, AA-hich re.sulted in a more normal Aveight gain. She 
A\ished to stop smoking; a feAV poslhypnotic suggestions to the effect 
that she Avould A'omit every time she tried to smoke, quickly produced 
tliG d.GsirGci results. 

Labor began, at 4 :30 a.ai. on Februaiw S, 1943. She entered the Chi- 
cago Lying-in Hospital 9 :30 a.m. At this time she had 2 cm. dilatation. 
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tlie pains were ten niinnles apart, of nioclorate intensity and regular. 
She was placed in a deep hypnotic state at 10 -.00 A.ii. eu rapport with 
Dr Kroger. Labor progressed normally, during which tune she asKecl 
to be fed and she urinated several times. She was deaf to the voiee 
of her husband as well as the personnel on duty. She showed no sign 
of distress at any time. Kectal examinations prodiiced no diseomiort. 
The patient was completely di.sa.s.sociated as to tune and place and 
talked only to Dr. Kroger. ' She complained of a slight backache. At 
4:30 P.Ai. she vomited and awakened. At this time the cei'vix was 
dilated 9 centimeters. The pains were stronger and 1 minute apart. 
She was re-hyimotized at 4:35 p.m. She was then taken to the delivery 
room. The bag of water was artificially ruptured and .she was asked 
to bear down. 

A deep episiotomy and rather difficult low forceps were performed. 
The patient showed no sign of pain or di.stress, was completely relaxed 
and talked freely ivith the hypnotist (Dr. Kroger). An extensive perine- 
orrhaphy was performed with the patient completely oblivious to what, 
was happening. A silkworm-gut repair was used and the patient was 
then awakened. She was visibly surprised at her surroundings, ex- 
claiming, “Where am T, how did I get in here, don’t tell me I have 
had a baby." She looked at the clock and asked, “Where have I been 
since ten o’clock this morning?” The entire labor and delivery was 
witnessed by various members of the staff. When interrogated by 
members of the staff as to her subjective experience she stated that 
her mind was a complete blank, and if they were to ask her to write her 
experience doAvn she would have to hand them a blank piece of paper. 

Her puerperium was uneventful, she had no knowledge that the 
stitches were present until the sixth day. On the following day amnesia 
and anesthesia were produced over the telephone by Dr. Kroger. Dr. 
DeLee removed the stitches and awakened her. She was completely 
amnesic and anesthetic for this experience. This was witnessed by 
interns, nurses, and members of the staff. 

She regards her experience as most pleasurable and stated, “I can’t 
see why more women don’t have babies this way." 


Discussion, 

In a critical review of the world literature comprising hundreds of 
articles and books, not one authenticated fatality following the use of 
hypnosis has been reported. 

Hypnosis has been relegated to an obscure position as an unexplained 
medical phenomenon because of popular disrepute by the laity. 

Since medical men practice medicine according to the dictates of 
public poHcy, they hesitate to use this very valuable addition to our 
theraiieutic armamentarium, not only because they are not conversant 
with its methodology, Irat because of the evil association of its origin. 

How many more mothers and babies must die from anesthesia be- 
fore the medical profession and laity will discard the prejudice and 
outmoded superstitions surrounding hypnosis? 
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From a practical standpoint, hypnosis fulfills all the desiderata of . 
the ideal analgesic and anesthetic agent, namely, it alleviates suffering, 
does not interfere with the normal mechanism of labor and is safe for 
mother and baby. 

The mechanism by which hypnosis and posthypnotic suggestion- 
operates in relieving the pains of childbirth is fairly explainable, but 
requires a more fundamental type of investigation. 

It may be considered that hypnosis is “synaptic ablation” and thus 
effectively blocks the somatic and autonomic pathways which transmit 
the afferent pain impulses to the higher sensorium. Another possibility 
is that through hypnosis, an effective control of the higher centers is 
exercised, especially the fatigue, pain and memory centers in the 
hypothalamus. In some individuals, the pain threshold may be raised 
by hypnosis. 

All physicians are aware of the powers of suggestions, and in the 
state of hypnosis, conscious resistance is reduced to a minimum. The 
patient is put in a state of heightened suggestibility and accepts sug- 
gestions without criticism. 


Summary 

Amnesia, analgesia and anesthesia Avere successfully induced in eleven 
patients. There was only one failure in our small series of cases. Ten 
of these were primiparas and one Avas a multipara. The hypnoidal 
state is a safe amnesic, analgesic and anesthetic agent. There are no 
untOAvard effects on the mother or baby and its many adAmntages are 
enumerated. Time Avorn superstitions, Avhich prevent its use todaj^ by 
the medical profession should be discarded. 

The value of the hypnoidal state in obstetrics should be assessed by 
others. Only then, can an objective evaluation be placed on its merits. 

We desire to thank Drs. AA^m. Dieckmann and J. P. Greenhill for their interest in 
this work. 
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At the Zurich Clinic, the author found that from 1922 through 1941, there were 
494 cases of thrombosis and embolism in the obstetric and 394 instances on the 
gynecologic sendees. The death rate in the obstetric scries was only 1.4 per cent 
as contrasted with 12 per cent for the gynecologic scries. The frequency of throm- 
bosis and embolism following the various types of delivery was as follows: spon- 
taneous delivery 1 per cent, all types of vaginal operative deliveries 2.6 per cent, 
forceps 4.2 per cent, manual removal of the placenta 5.2 per cent and cesarean section 
7.2 per cent. The frequency of thrombosis and embolism among the gjmecologic 
patients was as follows; vaginal operation 0.55 per cent, abdominal operations 3.5 
per cent. 

Among 35,204 labor cases the frequency of fatal embolism was 0.2 per cent 
and distributed as follows; one death for every 3,000 spontaneous deliveries, 1 
death in 1,700 vaginal operative deliveries and 1 death after 300 cesarean sections. 

The factors which are particularly favorable for thrombosis and embolism are 
age past 40, preoperative increase in sedimentation rate, malignancy, fibromyomas, 
cardiac cirenlatory diseases and varicosities and obesity. 

Prophylactic measures are as follows: (1) Careful placing of indications for 
operation; (2) Early bed exercises following operation including massage, early 
rising, elevation of the foot of the bed; and (3) Abundant fluids postoperatively, 
alkali diet (chiefly fruits and vegetables) and where necessary stimulation of the 
circulation. 


J. P. Greenhill. 



THE BASAL METABOLIC RATE, BASAL BODY TEMPERATURES, 
AND THE OVARIAN CYCLE- 

W. W. Williams, M.D., Springfield, Mass. 

(From the Springfield Hospital) 

T hose avIio have conducted any considerable number of basal 
metabolic determinations ha^m inevitably experienced difficulty in 
basing the clinical dose of thyroid extract upon the basal metabolic 
reading. When the tolerance to thyroid extract is not in accord with 
what might be anticipated from the basal metabolic reading, the ques- 
tion arises as to a possible error in the conduct of the test, whether 
there might be some other condition than thyroid deficiency which has 
caused the Ioav basal metabolic rate and in which thyroid extract is 
contraindicated, or whether there may have developed a peculiar lack 
of tolerance to thyroid extract in one who over a long period of time 
has become adjusted to a thyroid deficit. Such discrepancies are in- 
deed so common that many physicians have lost confidence in the 
results obtained by the use of a metabolator and decide on the 
desirability of thyroid medication or. surgery more upon clinical con- 
siderations. In the writer’s eases, the rather arbitrary practice has 
been followed of estimating the thyroid dosage as one grain for about 
each 6 per cent reduction in the basal metaliolie rate below a minus 
10 per cent, ■ and although this has worked satisfactorily as a rough 
measure of thyroid tolerance, there have been a number of cases with 
readings as low as minus 33 per cent that haAm failed to clinically toler- 
ate as small a dose as 0.5 grain, Avhile in others Avith a rate as high as 
minus 18 per cent haAm tolerated as much as 3 to 4 grains, and im- 
proAmd clinically in consequence. In all cases in Avhich thyroid extract 
has been giAmn, the Aveight and basal imlse rate has been recorded 
CAmry tAvo or three days and used as a guide for thyroid extract ad- 
ministration. The thyroid dosage Avas reduced if there Avas a marked 
increase in the pulse rate or a reduction in the Aveight or if other 
symptoms indicathm of excessHe thyroid dosage dcA'^eloped. In a feAV 
of the cases, the AA^eight Avas reduced by dietary measures after the 
thyroid tolerance had been established, but not before. 

Barnes^ has suggested the employment of a record of basal body 
temperatures as a means of OA'ercoming some of the failures inherent 
to the problem of establishing the correct therapeutic dose of thyroid 
extract. He states, “In oA’er 1,000 cases in Avhieh the basal metabolic 
rate has been found subnormal, the liody temperature has neA^er been 
found up to normal unless an infection Avas present;’’ and he expressed 
the opinion that “subnormal bodj"- temperature is a better index for 
thyroid therapy than the basal metabolic rate.’’ 

•presented at the Start Meeting of the Springneld Hospital, May IS 19-13. 
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BASATj metabolic rate and ovarian cycle 

This rather novel suggestion prompted the examination of some of 
my case records to see if this relationship pertained to them, and to 
determine whether the basal body temperatiires^^ could be employed 
in routine clinical eases for regulating thyroid therapy. For this pui - 
pose 35 consecutive cases were studied. The data here presented are 
the result of that analysis. The basal metabolic rates of the 35 cases 
ranged from minus 34 per cent to plus 10 per cent, and all of them had 
had daily basal temperature recordings for periods ranging from 2 to 
12 months. Some had received no thyroid extract, others thyroid ex- 
tract during the entire period and .still others for only part of the time. 
All were extremely healthy individuals although the appearance of two 
or three of them was mildly suggestive of hypothyroidism. None 
were outspoken hypothyroids. None of them presented any nutritive 
disoi'der or infection that might reasonably be expected to affect the 
temperatures or the basal metabolic rates. 

Five out of the 35 cases received no thyroid extract. Their basal 
metabolic rates ranged from minus 22 per cent to plus 10 per cent. 
One o'f this group (Case No. 244, B.M.R., minus 16 per cent) presented 
an abnormally high temperature level because of pregnancy. The 
temperature levels of the rest were normal. (Table T.) 


Table I. Basal Body TEMi’EnATonE Recokds'of Cases Receiving No 

Tuyuoid Extract 


CASE 

NO. 

B.M.R. 

GRAIXS 

THYROID 

1 

RANGE 

TEXfP. 

.SHIFT 

IN DAYS 

1 

MEAN 

OVULA- 

TION" 

DAY 

DAY'S 
VARIA- 
TION IN 
OVULA- 
TION 

GROSS 

CYCLIC 

TEMP. 

RANGE 

MAXI- 

MUM 

DEGREES 

TEMP. 

VARIA- 

TION 

, DEGREES 
OVULA- 
TION DE- 
PRESSION 

51 

+4.5 

0 

0-21 

16 

36 

97-99 

2.0 

0.2 

167 

-22 

0 


none 



97.8-98.2 

0.4 

none 

188 

+10 

0 ., 

11-14 

13 

3 

97.5-98.8 

1.3 

0.3 

237 

-11.5 


9-12 

10 

3 

97.6-99 

1.3 

0.4 

244 

-16 


none 

none 

none 

98.6-99 

0.4 

none 


In Table II is recorded the basal temperatures of 17 women whose 
basal metabolic rates ranged between minus 15 per cent and minus 
4 per cent and who had received thyroid extract for a part or all of the 
period during Avhich basal body temperatures were being recorded. 
One individual out of this group (No. 185, B.M.E., minus 12 per cent) 
presented low temperatures at ovulation time in 2 out of 8 cycles. The 
temperature levels of the other membei's of the group all fell within 
normal iimits, in spite of the different basal metabolic rates and differ- 
ent sized thyroid dosage. Thyroid tolerance with various members of 
this group was attained with doses of th 3 'roid extract ranging from 0.5 
to 2 grains daily. Three cases (Nos. 220, 247, 257) ran temperatures 
slightly higher than the normal level during the proliferative phase of 


recognition of ovular diseases. Such studies arrSntiallv Z,t?n« i„*'^ the 

ups and thus furnish an abundant reeorT of balal body temperatures ’ 
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their cycles. All three gave evidence of abnormal ovulation, and the 
temperature levels were the same whether receiving thyroid extract 
or not. None of the eases have given any evidence of the ability of 
thyroid extract to elevate the temperature of cases with lowered basal 
metabolic rates. 

With the thirteen eases whose basal metabolic rates ranged between 
miniis 15 per cent and minus 34 per cent only one (No. 221, B.M.K. 
minus 19 per cent) presented abnormal temperature levels. This ease, 
although having a basal metabolic rate of minus 19 per cent, tolerated 

Table II. Basal Body Temperature Becords of Cases With B.M.E.. Banging 
Between Minds 15% and Minds 4%, and Given Thyroid Extract in Different 

Sized Doses 


CASE 

NO. 

B.M.R. 

grs. 

thyroid 

range 

OF TEMP. 
SHIFT 

IN DAYS 

mean 

DAY OF 

ovula- 

tion 

DAYS 
VARIA- 
TION IN 
OVULA- 
TION 

GROSS 

CYCLIC 

TEMP. 

range 

MAXI- 

MUM 

DEGREES 

TEMP. 

VARIA- 

TION 

DEGREES 
OVULA- 
TION DE- 
PRESSION 

177 

0 

% 

15-.21 

17 

6 

97.4-99 

1.5 ' 

0.4 

184 

-8.5 

i 

5-19 

14 

14 

97.2-98.8 

1.6 

0.2 

185 

-12 

¥2 

10-19 

12 

9 

96.6-98.6 

2.0 

0.3 

187 

-14 

ii 

12 

12 

- 

97.5-98.6 

1.0 

0.3 

204 

-15 

ii 

7-15 

12 

8 

97.0-99 

2.0 

0.4 

217 

-10 

i 

12-29 

18 

17 

97.4-98.6 

1.2 

0.4 

220 

-7.5 

i 

9-18 

13 

9 

98.2-98.9 

0.7 

0.3 

229 

-15 

i 

12-14 

13 

2 

97.4-99 


0.5 

232 

-11 

% 

12-17 

14.5 

5 

97.5-98.9 

■n 

0.5 

233 

-11 

iV2 

9-10 

9.5 

1 

97.8-99 


0.2 

242 

-13.5 

i 

4-16 

12 

12 

97.8-99.4 

1.6 

0.4 

243 

-15 

ii 

13-16 

15 

■ 3 

97.5-99 


0.4 

247 

-15 

i 

10-22 

16 

12 

98.0-99.2 


none 

251 

-8.5 

i 

11-14 

13 

3 

97.6-99 


0.2 

255 

-13 

ii 

6-14 

10 

8 

97.3-99 

BIB 

0.6 

257 

-15 

i 

none 

none 

none 

98.0-98.6 

0.6 


258 

-4 

¥2 

8-10 

9 

2 

97.6-99 

1.3 



Table III. Basal Body Temperature Becords of Cases With Basal Metabolic 
Bate Banging Between Minus 34% and Minus 16%, and Given Thyroid Extract 

IN Different Sized Doses 


CASE 

NO. 

B.M.R. 

GRS. 

THYROID 

RANGE 

OF TEMP. 

SHIFT 

IN DAYS 

ilEAN 

DAY OF 

OVUI/A- 

TION 

DAYS 

VARIA- 
TION IN 

OVULA- 

TION 

GROSS 

CYCLIC 

TEMP. 

RANGE 

MAXI- 

MUM 

DEGREES 

temp. 

VARIA- 

TION 

DEGREES 

ovula- 
tion de- 
pression 

151 

-22 

ii 

12-15 

13 


97.8-99 

1.2 

0.3 

196 

-30 

ii 

9-15 

12 


97.6-98.8 

1.2 

0.3 

210 

-26 

ii 

8-20 

16 


97.5-98.9 

1.4 

0.3 

215 

-16 

i 

11-33 

13 


97.4-98.8 

1.4 

0.3 

219 

-26 

ii^ 

13-14 

13.5 


97.8-98.8 

1.0 

0.2 

221 

-19 

% 

9-15 

12 


98.0-99.2 

1.2 

0.6 

241 

-20 

ii 

none 

none 


97.6-98.6 

1.0 

none 

245 

-29 

V 

11-15 

12 

4 

97.3-98.5 


0.3 

248 

-34 

V 

11-18 

14 


97.3-98.8 


0.7 

249 

-19 

V 

11-19 

15 


97.6-99 


none 

250 

-18.0 

iii 

11-15 

13 


97.7-98.3 



254 

-24 

iii 

12-13 

13 


97.6-98.6 

1.0 


259 

-24 

iv 

11-16 

13 


97.2-98.2 

1.0 

0.4 


•Usually very narrow range. 
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only 0.5 grain of thyroid extract daily. For 9 consecutive cycles dur- 
ing which 0.5 grain thyroid extract was administered part of the time, 
the temperature level ivas uniformly too liigh, and then the tempera- 
ture level became normal. None of the cases with basal metabolic rates 
of minus 15 per cent or less ran any abnormally low temperatures 
during periods of from 2 to 12 months of daily temperature recordings. 



In appraising the possible effect of the basal metabolic rate upon the 
basal body temperature of women, one must necessarily take into eon- 
sidei’ation the ordinary cyclic temperature variations of ovulating 
women. During the first half of the cycle an average temperature 
level of about 98 degrees is usually maintained, often followed by an 
abrupt but brief drop of 0.3 to 0.4 degrees and then a shift to a higher 
temperature level which continues at about 98,5 degrees until one to 
three days before the onset of the next menses. The time of the shift 
from the low to the high temperature plateau marks the time of ovula- 
tion. This general temperature pattern is quite constant to normal 
ovulating women, but varies greatly with pathologic ovulation. Nor- 
mal ovulating women commonly present each cycle a temperature 
variation of 0.9 to 1.6°. The low point falls on the day of ovulation, 
the high point a few days later and the variation ranges between about 
97.2 and 99 degrees Fahrenheit. Therefore, normal temperature varia- 
tions of ovulating women cannot be considered as pathologic unless 
they are not the result of the normal ovarian cycle. (Pigs. 1 and 2 ) 
The temperatures of all the 35 eases cited in this paper kept within 
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Fig. 2. — Frequency distribution of ovulation temperature change with forty-two 

women, 210 cycles. 


this range of normal variability excepting for a few sporadic tem- 
peratures due either to ovulation or illness.’'-' 

If the basal metabolic rates Avithin the ranges here presented Avere 
capable of atfecting the temperature leA’-el, one should expect to find 
that the group of eases Avith the loAver basal metabolic rates Avould 
present over a peroid of sevei’al months AAdth daily temperature record- 
ings, a someAAdiat loAver ai'^erage minimal and maximal temperatures 


T^vble W. Eelation of the Basal Metabolic Bate to the Aatirage Minimal 
AND Maximal Tejipekatures Eecorded AVith 42 Cases With Daily Temperature 
Eeadings Coa'ering 210 Menstrual Cycles 



AVERAGE 

MINISIAL 

temp. 

average 

MAXIMAL 

temp. 

MAXIMUil 

degrees 

TEMP. 

VARIATION 

B.M.E. Minus 22% to plus 10%. No thy- 
roid extract. (5 cases) 

97.7 

98.8 

1.1 

B.M.E. Minus 15% to minus 4%. Thy- 
roid extract to clinical tolerance in part 
of cycles. (17 cases) 

97.5 

98.9 

1.4 

B.M.E. Minus 16% to minus 34%. Thy- 
roid extract to clinical tolerance in part 
of the cycles. (13 cases) 

97.6 

98.7 

1.1 


•Since the preparation of this paper, a record of the basal body temperatures 
and the basal metabolic rate has been obtained with an additional 70 women. I wo 
of these had uniformly lower basal body temperatures than previously encounterecL 
one with temperatures ranging between 96.6 and 97.8, the other between 
98 degree.s througliout two to three cycles. Tlie former had a B.M.R. of Piu® 
cent, and the latter a B.M.R. of plus 12 per cent. This is rather the opposite eitoct 
to what might be anticipated, that the cases with the higher B.5I.R. of the senes 
Sliould present the lowest basal body temperatures. 
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tlian tlie group of the series with the higher basal metabolic rates. 
Such, hoAvever, was not the case. (Table IV.) Again comparing the 
extremes of basal metabolic rates of the series, it is found that the 
case with the highest rate (No. 188, B.M.B. pins 10 per cent) had a 
temperature range of 97.5 to 98.8 degrees, in contrast to a temper atuie 
range of 97.8 to 98.2 degrees with the ease with the lowest B.M.R. that 
received no thyroid extract (Case No. 167, B.M.B. minus 22 per cent), 
suggesting that a diiSerenee of as little as 50 to 40 per cent in the basal 
metabolic rate is hardly sufficient to influence the basal body tempera- 
ture level. 

Summary 

The records of 35 routine clinical cases with basal metabolic rates 
ranging betAveen plus 10 per cent and minus 34 per cent were examined 
to determine (1) Avhat if any relationship existed betAveen the basal 
metabolic rates and the basal body temperatures, and (2) the feasi- 
bility of using basal body temperatures as an index to thyroid therapy. 
These studies have not confirmed Barnes’ observation of the relation- 
ship betAveen the basal body temperature and basal metabolic rate, nor 
given any evidence that the basal body temperatures of this series of 
cases has been influenced by the administration of thyroid extract in 
doses as high as could be clinically tolerated. 

References 

1. Barnes, Broda: J. A. M. A. 119; 1072, 1942. 

2. Eubenstein, Boris B.: Ohio State M. J. 35: 1066, 1939. 

3. Zuck, Theodore T.: Ohio State M. J. 35; 1200, 1939. 

4. Zuck, Theodore T., and Duncan, David E. L.; Am. ,T. Obst. AKd Gynec. 38: 

310, 1939. 

5. AVillianis, W. AV., and Simmons, F. A.: Urol, and Cutan. Eev. 46; 558, 1942. 


Barns, H. H. rouracre: Maternal Birth Palsy Due to Trauma, J. Obst. & Gynaec. 

Brit. Emp. 50: 13, 1943. 

The author reports three cases of maternal birth palsy. A general review of the 
etiology of this condition is given. The lumbosacral cord is compressed, as it lies 
on the ala of the sacrum, by the fetal head. Instrumentation and repeated attempts 
at forceps delivery in difficult labors may aggravate this condition. The author 
describes the cEnical syndrome. The chief clinical signs are severe cramps and pain 
or paresis in the legs during labor. The author goes as far as advising cesarean 
section lu such patients where the danger of instrumentation might aggravate the 
above symptoms. This is especially true if the child is normal and alive. 

AViLiiiAM Berman. 



THE TKANSFER OF SODIUM ACROSS THE HUMAN PLACENTA 

Preliminary Report 

Alfred Gellhorn, M.D.,* Louis B, Flexner, M.D., and 
Louis M. Hellman, M:D., Baltimore, Md. 

(From the Department of Embryology, Carnegie Institution of Washington, and the 
Department of Obstetrics, Johns UopMns University and Hospital) 

T his investigation Avas undertaken with the view of establishing in 
man the characteristics of placental transfer of sodium at various 
stages of gestation both in normal and pathological conditions. Eleven 
observations in 10 eases are now at hand. This is an inadequate series 
for the original purposes of the study. The observations, together with 
tentative comments, are recorded here, however, because they are 
unique and Avere obtained only after considerable effort and expense, 
and because it is improbable that the studies can be resumed for some 
time to come. 

The observations Avere made in 10 pregnant Avomen in Avhom preg- 
nancy Avas terminated by abdominal hysterotomy. The indications for 
operation are listed in the table. Radiosodium present as the chloride 
in isotonic solution Avith an activity of 0.3 to 0.5 millicurie, Avas in- 
jected intraAmnously into the mother. This amount of radioactivity 
is knoAAm to be innocuous to mother and fetus.^’ ^ At a known interval 
of time after injection, usually 30 minutes,' fetus and placenta AA^ere 
delhmred and a sample of maternal venous blood Avas taken. Eadio- 
aetiAuty in the maternal plasma and the ashed remains of the non- 
Auable fetus Avas measured Avith a pressure ionization chamber-string 
electrometer.® When a Auable fetus Avas obtained, a sample of fetal 
blood Aims taken by Amnipuncture after time Avas alloAved for equilibra- 
tion of the radiosodium Avithin the extracellular fluids and the radio- 
aetiAuty of the blood sample Avas then measured. The total radio- 
sodium transferred to the fetus in such an instance Avas calculated on 
the assumption that 30 per cent of the body Aveight Avas aAmilable for 
dilution of the radiosodium.^ The rate of transfer of sodium Avas de- 
iWed from these data as preAuously noted.® The duration of gestation 
Avas calculated from the menstrual history. 

The obsei’A'ations are presented in the table and permit tAvo tentative 
conclusions. In both those eases AAdiere placental transfer is judged 
to approach closely the noi’mal (cases 1, 3, 5, 7, 9, 10) and in those 
remaining Avhere abnormal alterations may be more readil}'' suspected, 

•Now- of the Department of pjiysioloEj', College of Physicians and Surgeons. 
Columbia Universitj-, New Tork City. 
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there is dearly an increase in rate oi transfer per unit "'««'■* 
ecnta ivith increase in gestation age. The overall merease, noted fiom 

10 to 38 weeks, is 7 times. This itTalL'"^^ 

that observed in all placentas previously studied ■ » ^ » 

parent from the table and from previously published data that t 
Lte of transfer of sodium per gram placenta per hour in 
to be closely like that reported for other hemochorial placentas at coi- 

responding periods of gestation.®’ 
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This increase in rate of transfer of sodium per unit weight placenta 
with increase in gestation age can be related to morphological changes 
which occur as the placenta ages. The photomicrographs in Figs. 1, 
2, 3, and 4 are typical of placentas of 12, 19, 28, and 37 weeks. They 
are all taken at the same magnification and show clearly some of the 
important alterations in this organ as gestation progresses. At 12 
weeks, the villi are large, relativelj'’ few in number and covered with 
a double layer of cells, the outer, sjoicytial and the inner, cellular 
known as Langhans’ layer. At 19 weeks, there is an increase in the 



Fig^. 2. — ^Human placenta from 19 weeks’ pregnancy. XOOO. 


number of villi, a decrease in their size and the Langhans’ layer has 
almost completely disappeared. The increase in number and decrease 
in cross-sectional area of villi, together with thinning of their walls, 
continues tlirougli the twenty-eiglith week to term. Higher magnifica- 
tion reveals in addition, as pregnancy iiroeeeds, an increase in number 
of fetal capillaries within the stroma of the villus together with a de- 
crease in the thickness of the capillary walls. All of these morpho- 
logical changes provide an interpretation of the increase in transfer 
rate per unit weight placenta which has been observed as pregnancy 
progresses. 
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Conclusions 

Although the data are insufficient for precise quantitative conclu- 
sions, they indicate that in man the rate of transfer of sodium per unit 
weight placenta increases markedly as gestation proceeds. This change 
can be correlated with morphological changes which occur in the hu- 
man placenta. Sodium appears to be transferred across a unit weight 
of the human placenta at about the same rate found in other hemo- 
chorial placentas at corresponding periods of gestation. 

We are grateful to Dr. N. J. Eastman for his interest and generous cooperation. 
We also wish to express our warm appreciation to Dr. B. R. Curtis, Department of 
Physics, Harvard University, for preparing the radiosodium in the Harvard cyclotron. 
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RECTAL STRICTURE COMPLICATING LABOR 
An Analysis of Forty-Eight Cases 
Irwin H. Kaiser, M.D.,* Baltimore, Md. 

(From ihe Department of Obstetrics, the Johns Hoplcins University and Hospital) 

S TRICTURE of the rectum as a complication of labor has received 
increasing attention in recent years as its potential gravity has be- 
come recognized. The literature on the subject to date consists of 
reports of thirty labors, and this paucity of material makes evaluation 
of the problems involved difficult. It- was therefore decided to review 
the expei’ience of the department of obstetrics of the Johns Hopkins 
Hospital, which comprises forty-eight labors complicated by rectal 
stricture. 

Review of Literature 

The earliest reference to stricture of the rectum complicating labor 
is apparently that by DorsetU in 1920. The ease is an excellent example 
of the swidrome associated with rupture of the rectum. The patient 
was a 37-year-old para iii, gravida iii, who had been delivered at home 


•In active military serv-ice. 
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bv forceps. Shortly thereafter she complained of severe pain in the left 
side and ivent into shock. About twelve hours post partum, signs o± 
seneralized peritonitis appeared and the patient was transferred to t e 
hospital. She was found markedly distended with all signs of peritonitis 
and died shortly after admission, forty-two hours post partum. Autopsy 
revealed stricture of the rectum with transverse rupture into tlie peri- 
toneal cavity at the rectosigmoid junction. 

Kassehohm and Schreiher- reported two further deaths in 1936. One 
occurred in a para ii, gravida ii, who had a stricture and reetoyagina 
fistula. The patient delivered .spontaneously after an uneventtul Jaiior, 
hut seven hours post partum was found in profound shock with abdomi- 
nal distention and rigidity. She died nine hours thereafter, and autopsj’’ 
revealed rupture of the rectum. Their other case was a primipara de- 
livered by midforeeps who died early post partum. No autopsy is 
described. 


The fourth fatal case is that of Gaines and MacBowell,® reported in 
1936. The patient was a 19-year-old primipara who fell into labor spon- 
taneously at term. She was found to liave a rectal stricture admitting a 
fingertip and involving the rectovaginal septum, hlaternal condition 
was poor during labor and when the fetal vertex crowned, forceps were 
attempted unsuccessfully. Delivery was accomplished by version and 
extraction. The mother went rapidly into shock, with signs of peri- 
tonitis, and died five and one-half liours post partum. Autopsy revealed 
rupture of the rectum into the peritoneal cavity. On the basis of this 
case, the authors recommend cesarean section for delivery of these 
patients. 

Kassebohm and Schreiber‘‘ in 1937 reported a series of eighteen 
labors including the two deaths reported in their paper of 1936. The 
eighteen eases resulted in fifteen spontaneous deliveries and tln-ee for- 
ceps opei’ations. Drawing attention to the excessive maternal mor- 
tality, they recommend therapeutic abortion where feasible in all pa- 
tients with rectal stricture, delivery with wide or bilateral episiotomy 
and routine sterilization. 


Anderson® in 1938 reported a fifth death. The patient was 22 years 
old and had had a previous difficult forceps delivery. She was found 
to have a rectal stricture with thickening of the rectovaginal septum, 
and a rectovaginal fistula. After twehm hours of labor, with the cervix 
almost fully dilated and membranes ruptured for nine hours, the fetus 
was delivered by version and extraction. Uterine exploration rermaled 
rupture of the uterus in the lower uterine segment. The rupture was 
repaired at laparotomy, but the patient died in eight hours. In the 
same year, Michelson® reported a normal uncomplicated delivery in a 
patient with rectal stineture. 

Vignes, in 1939, reported tAvo fiu'ther eases. One Avas delivered 
bj'' cesarean section for malpresentation and Avas found to haA'e rectal 
stricture post partuim The second had a sixty -two hour labor termi- 
nated by a difficult forceps delivery. This was followed by sio-ns of 
peritonitis and death in thirteen hours. No autopsy was obtained but 

lefois elscAAheie to a patient noth colostomy for rectal stricture Avho 
.suffered no complications in her three deliveries. This is the only case 

ecorded in the literature of a patient who had more than one deliverv 
m the presence of rectal structure. In 1940, Vignes'' reported a 
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30-year-old primipara who was found to have a stricture and recto- 
vaginal fistula after eleven and one-half hours of poor labor and was 
treated by radical cesarean section, with recovery. Pagarasano,^® in 
the same year, reported a patient in vdiom he performed an abdomino- 
perineal bowel resection for rectal stricture with re-establishment of 
a perineal rectum. The patient delivered a 2,860 Gm. infant unevent- 
fully seven months later. 

The most recent report is that of Pollard and HellendahP^ in 1942. 
The patient, a secundipara, Avas delivered by breech extraction. Pour 
hours post partum cramps and signs of peritonitis deAmloped; death 
occurred twenty-one hours post partum. Autopsy rcAmaled rupture of 
the rectum. These authors suggest bowel surgery early in pregnancy. 

These thirty labors are presented in summary form in Table I. 

Experience of the Johns Hopkins Hospital 

Porty-eight deliAmries in thirty-one patients suffering from rectal 
stricture, Avith one maternal death, haAm been found in the records of the 
Johns Hoplrins hospital. More than one-third of these eases have been 
obserA^ed in the last five years. Labors not occurring under the super- 
vision of the department of obstetrics haA’^e been excluded from this study. 

At the time of delivery the parity of the patients AA^as : 

Para 0:11 cases 
. 1:10 
2:9 
3:5 
4:7 
.5:4 
6:1 
7:1 

TAventy-three patients, or 73 per cent of the entire group, have had but 
one delivery under our observation after the diagnosis of rectal stricture. 
Three patients haA^e had tAA"o deliA'^eries, one lias had three, and four had 
four delweries. The series of multiple delh^eries is therefore small, and 
no conclusions as to the effect of multiparity on rectal stricture can be 
reached. No patient suffered an exacerliation of the rectal stricture 
during pregnancy. 

Sixteen patients, or 52 per cent of the thirty-one, had proved syphilis 
at some time, as compared Avith a rate of 22 per cent for the past fiA^e 
jmars among Negro dispensary patients. The latter group AAnll be used 
as a control series throughout this study, since thirty of the thirty-one 
patients and forty-scA'en of the forty-eight delNeries occurred in Negro 
Avomen. This high rate of syphilis is not remarkable in a sei’ies of pa- 
tients, the majority of AAdiom haA’^e suffered from lymphopathia A'enereum. 

Thirty-one delNeries occurred in patients AAuth normal peh^es, thir- 
teen in the presence of slight contraction, and three in patients Avhose 
diagonal conjugate AA’as 10.5 cm. One pelvis AA^as unmeasured. 

Detailed information about the rectal strictures in this series is not 
to be found in the records, unfortunately, except in a feAV recent eases, 
klany are described only by the statement that the stricture AA'Ould not 
“admit a fingertip.” It can be stated, hoAA-eA-er, that tAventy deliA’^eries, 
or 43 per cent, occurred in the presence of a rectal stricture which 
Avould not pass a fingertip at some time piuor to delNery, or one asso- 
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eiated with a rectovaginal fistula. In twenty-two eases, lesser degrees 
of stricture existed. In five, no description is available except that a 
stricture was present. Two patients suffered rectovaginal fistula, and 
one had severe lymphopathia venereum with multiple perineal fistulas. 
Another suffered elephantiasis of both legs. Two patients came to 
delivery with previous colostomies, and one of these had had a previous 
ablation of the rectum. 

Other ante-partum complications observed in these forty-eight preg- 
nancies were few in number, and so clearlj^ incidental that they require 
no detailed description. 

At the onset of labor, forty fetuses, or 83 per cent, were in normal 
vertex presentation and three in breech. One premature fetus lay in a 
transverse position. In four the presentation was not stated. 

Method of delivery was as follows : spontaneously by vertex : thirty- 
four deliveries, or 71 per cent ; forceps to the vertex including one mid- 
forceps; five deliveries, or 10 per cent; breech extraction: three de- 
liveries, or 6 per cent ; version and extraction : one delivery ; spontane- 
ous evolution of a compound presentation; one fetus. There were five 
cesarean sections, or 10 per cent. This is approximately twice the 
clinic average. 

The duration of labor in the forty-three pelvic deliveries comprising 
this series is compared in Table II with Pechham’s data^^ for 7,117 
such deliveries in Negroes at the Johns Hopkins Hospital. 


Table II 


TIME (HOURS) 

0-11 

12-17 

18-23 

24-29 

30— 

TOTAL 

Peckliam’s series — % 
Expected cases in 43 cases 

46.32 

23.00 

12.63 

8.12 

9.92 

99.99 

according to Peckliam’s 
data 

20.0 

9.9 

5i3 

3.5 

4.3 

43.0 

Observed 

17 

13 

5 

5 

3 

43.0 


This comparison has been carried out with corrections for parity 
and the differences are not statistically significant. There is no evi- 
dence therefore that rectal stricture is associated with prolongation of 
total labor. 

Duration of the second stage in this group is compared in Table III 
with a series of 795 deliveries, made up of all pelvic deliveries in 
Negroes in this hospital in 1942. 


Table III 


HOURS 

o-% 

%-2 

2-3 

3-4 

4— 

ux- 

KXOWK 

TOTAL 

Control — % 

47.3 

34.3 

3.1 

0.9 

1.1 

13.5 

100.2 

Expected cases in 43 
at control rates 

20.3 

14.7 

1.3 

0.4 

0.5 

5.8 

43 

Observed 

12 

11 

3 

0 

2 

15 

43.0 


There is, therefore, no significant incidence of prolonged second 
stage. Three patients with little scarring of the pehdc soft tissues 
manifested uterine inertia throughout labor, and in each case the pro- 
longed second stage was associated with failure of the vertex to rotate. 
Another, with a dense stricture, had uterine inertia in the second stage 
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of lier tiiii-d-terni delivevy and delivered uneventfully on three subse- 
quent occasions. In the two other patients in whom the second stage 
lasted over 2 hours, there is no satisfactory explanation tor the pro- 
longation of the labor. 

Intrapartum and post-partum complications wore largely incidental. 
The instance of compound presentation eventuated in spontaneous 
evolution, Case 2 in Stephenson report. The one maternal death 
resulted from spontaneous rupture of the uterus. 

Febrile puerperia were observed in eighteen instances, or 37 per cent, 
as compared with 24 per cent in the control group. Two patients suf- 
fered severe puerperal pelvic infection. In one, this followed multiple 
unsterile vaginal examinations done elsewhere. In the other, no satis- 
factory explanation was found. However, since she developed a pelvic 
mass post partnm, it is conceivable that she suffered an unrecognized 
rupture of the rectum outside the peritoneum into the soft tissues of 
the pelvis. There is no proof for this eonjecture. 

There was no impairment of boivel function in the puerperium as 
compared with the patients’ function previously or with the control 
series. 

Sterilization ivas performed in seven instances, four by tubal opera- 
tion and three by hysterectomy ; four accompanied cesarean section. 

It should be mentioned that of the fourteen patients in whom a Frei 
or similar test was performed, thirteen were positive reactors. 

The fetuses ranged in weight from 750 to over 4,000 grams, dis- 
tributed similarly to those in the control group. Neonatal deaths 
occurred in two fetuses, 750 and 1,600 gvams respectively in weight. 
There were five stillbirths, two in the same syphilitic mother. One 
stillbirth occurred in the instance of spontaneous evolution. Another 
was attributable to difficult breech delivery in a primigravida with 
contracted pelvis. Case 4. The fifth was associated with the maternal 
death due to ruptured uterus. Case 10. 

More detailed information concerning these 48 labors is presented 
in Table IV. 

Discussion 

Rectal stricture may be the result of lymphopathia venereum, syphilis, 
tuberculosis, and other rarer causes. For all practical purposes, lympho- 
pathia venereum has been accepted as the common cause of the dense 
scarring which reduces the lumen of the rectum, thickens its wall, and 
tends to immobilize the soft tissues of the pelvis. Further, in many 
instances, the infection spreads to involve the rectovaginal septum, scar- 
ring it and occasionally resulting in fistula formation. 

Estimation of the importance of stricture as a cause of dystocia de- 
pends on careful examination and description not only of the caliber 
of the stricture but also of the status of the rectovaginal septum, of the 
location of the stricture, of the consistency of the scar tissue and of 
its extent in the connective tissue of the pelvis. A dense, pin-point 
stricture which is above the pouch of Douglas and unassoeiated rvith 
the pelvic scarring can hardly cause dystocia, and a soft, early stric- 
ture IS also likely to be benign. A widely patent stricture densely 
fixed in the pelvis and involved in its retroperitoneal portion is a for- 
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midable obstacle despite its patency. When this last condition exists, 
pelvic delivery may be possible only if some tearing oecnrs. The most 
dramatic form of this tearing, and one which, at the moment, provides 
the only recognizable clinical syndrome, is rupture of the rectum into 
the peritoneal cavity. 

Of course, it is not possible to rule out the chance that the rectum 
may rupture within the pelvic floor, or that the necessary additional 
space may be provided by tears in the connective tissue ivithout in- 
volving any hollow viscus. AVhen the scarring is low and involves the 
rectovaginal septum, perineal laceration may also occur. When the 
scarring is high, episiotomy or perineal tear can only slightly release 
the tension created by higher scar tissue, and, under these circum- 
stances, the obstruction may be such that the uterus may rupture. 

As has been discussed above, thirty labors in the presence of rectal 
stricture are recorded in the literature, with a total of seven deaths, a 
mortality of 23 per cent. 

It must be emphasized that the majority of reports are concerned 
with isolated maternal fatalities. Only one extensive series of cases is 
to be found, that of Kassebohm and Schreiber from Harlem Hospital 
in New York, including eighteen labors with tAvo maternal deaths. 
The apparent high mortality rate in labor which appears in the litera- 
ture is therefore clearly the-result of a high degree of selection of the 
available data. 

The cause of death in flve cases Avas made clear by autopsy in four 
and operation in one (Cases 1, 2, 4, 21 and 30, Table I). In another, 
examination of the birth canal shoAved it to be intact and the early 
post-partum death must therefore be attributed to rupture of the rec- 
tum (Case 24, Table I). Information about the last case is too meager 
to alloAv any conclusions (Case 3, Table I). There are therefore five 
cases of rupture of the rectum recorded in seventy-eight labors asso- 
ciated Avith rectal stricture, forty-eight of these being added by this 
paper. The fact that the incidence of rupture of the rectum in the 
series of forty-eight labors at the Johns Hopkins hospital is zero and 
that the literature is highly selectiAm makes it seem likely that the rate 
heretofore reported is excesshm. 

Tavo cases of ruptured uterus have occurred (Case 21, Table I; Case 
10, Table IV). Anderson’s case Avas associated Avith Amrsion and ex- 
traction and the etiology of the rupture is therefore uncertain. The 
one case of ruptured uterus in our series did not occur under direct 
observation and accordingly is also of uncertain etiologjL In a search 
for further cAudence as to the possible etiologic relation of rectal stric- 
ture to ruptured uterus, all cases of ruptured uterus at the Johns Hop- 
kins hospital Avere reA'ieAved and no further instance of rectal stricture 
found. 
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The therapeutic recommendations of the reports in the literature are 
therapeutic abortion, early gastrointestinal surgery, cesarean section 
or pelvic delivery with wide episiotomy, and routine sterilization. 

The major objection to these proposed solutions is that they provide 
for no individualization of the treatment of the patient. On this 
ground alone, as will be discussed later, abortion, section and sterili- 
zation cannot be proposed for every patient with a rectal stricture. 

Intestinal surgery is most appropriately reserved for treatment of 
the complications of the stricture itself. Moreover, colostomy in no 
way alters the scar tissue in the pelvis, which is responsible for dystocia. 

Nor does wide or bilateral episiotomy solve the problem, since it does 
not create space where the tension which ruptures the rectum probably 
exerts its full force. Once the vertex has reached the outlet, its great- 
est diameter has passed the area of maximum cicatrization. Episiotomy, 
while it is undoubtedly of value in lessening the soft-tissue tension at 
delivery, is therefore best employed as the individual case demands, 
and for the customary indications. 

The policy of the department of obstetrics of the Johns Hopkins hos- 
pital in the handling of patients with rectal stricture has been in the 
process of formation since the recent reports of fatality due to rupture 
of the rectum. Its basis has been a consideration of each patient in 
terms of the extent of the rectal pathology. 

Involvement of the pouch of Douglas by the pelvic scarring, regard- 
less of the caliber of the stricture or the state of the rectovaginal sep- 
tum, is felt to carry ivith it the greatest risk of rupture of the rectum, 
and cesarean section is advised. Scarring of the rectovaginal septum 
and the presence of rectovaginal fistula appear less grave, and the 
decision in regard to cesarean section depends on parity, the state of 
the pelvis, the history of previous bowel obstruction and other po- 
tential causes of dystocia. Stricture of the rectum in which all scar- 
ring is limited to the rectal wall, and especially where the stricture is 
high and out of the pelvis, is not thought to be a bar to pelvic delivery. 

Each patient is seen in a consultation clinic with the chief of the 
obstetric service as early as possible in pregnancy and again at about 
thirty-two weeks, for re-examination. An active process may advance 
considerably during pregnancy so that the choice of means of delivery 
is altered. Contrariwise, the scarring may be softened to such a degree 
that pelvic delivery is felt to be without hazard, even though cesarean 
section was previously decided upon. 

Existence of a colostomy generally acts as a deterrent from cesarean 
section because of the potential difficulties of any transperitoneal pro- 
cedure after colostomy. 

Pelvic delivery in the presence of enterostomy seems to be a safe 
procedure on the basis of the limited experience in this clinic. In ad- 
dition to the two patients with colostomy described above, one patient, 
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not inelnded in this series, has been observed with an ileostomy per- 
formed for ulcerative colitis. She was delivered of her first pregnancy 
by elective low forceps after 13 hours of labor. Whether the occur- 
rence of uterine inertia in both patients with colostomy and rectal 
stricture was more than coincidence cannot be determined now. In 
these three eases the function of the enterostomies was in no wise dis- 
turbed by pelvic delivery; the three infants all did well, and the mothers’ 
puerperia were uneventful. 

If a patient suffers obstruction near term which fails to respond to 
nonoperative treatment, cesarean section is combined -with colostomy. 
If cesarean section is performed electively, it is felt advisable to estab- 
lish a preeolostomy at the same time. In this operation, a segment of 
the descending colon is brought through a left lower quadrant gridiron 
incision in the fascia and muscle and sutured so that it lies directly 
under the skin, without interrupting its continuity. Should obstruc- 
tion occur at a later date, a functioning colostomy may be established 
by a simple incision through the skin and subjacent bowel Avail vdth- 
out entering the peritoneal caAdty. The preeolostomy may be per- 
formed by a consulting surgeon, adds little to the operating time and, 
since it is a closed and aseptic procedure, does not add to postopera- 
tive morbidity. 

The patients chosen for pehdc deltyery require special attention. 
Spontaneous deltyery is preferred on the ground that the natural 
forces of labor are less likely to tear the scarred tissues than is forceps 
delivery. 

Prolongation of the second stage of labor AA^hile the mother and fetus 
remain in good condition is regarded as a smaller risk than operative 
interference. HeaA’-y sedation in labor is to be avoided, since it may 
mask the distinctive clinical picture of rupture of the rectum, the 
earliest sj’^mptom of Avhich may be seAmre loAver abdominal pain. 

It has been proposed that these patients be prepared for pelvic de- 
liAmry Avith a boAvel antiseptic such as succinylsulfathiazole to minimize 
the danger of peritonitis folloAving rtqjtnre of the rectnm. HoAveAmr, 
once rupture occurs, the safety of the patient ineAutably depends on 
the immediate recognition of the clinical picture and immediate 
operation. 

It is felt that pehdc deliAmries in the presence of rectal -stricture 
should be limited in number, especially if the disease is progressing. 
For this reason post-partum tubal sterilization may be offered’ to the 
patient. 

Stricture of the rectum is an unusual and grave complication of 
labor, and one not likely to decrease in incidence in the Adsible future. 
It is therefore incumbent upon obstetricians, particularly in the large 
clinics sei’Adng Negro patients, to bend every effort toAAmrd the early 
accumulation of information and the evolution of a program for the 
safe management of pregnancy complicated by this condition. 
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Summary 

Forty-eight laliors in the presence of rectal stricture observed by 
the department of obstetrics of the Johns Hopkins hospital are re- 
ported. The incidence of grave complications is found to be lower 
than that previously reported in the literature. One maternal death 
due to rupture of the uterus apparently unconnected with rectal stric- 
ture occurred in this series, and there was no obvious instance of lup- 
ture of the rectum. 

The program evolved by this department for the management of 
these patients in labor depends primarily on a consideration of the 
location and extent of the rectal scarring in the individual patient. 
Cesarean section is reserved for those patients with extensive involve- 
ment of the pouch of Douglas or the pelvic soft parts. Colostomy or 
preeolostomy may be performed in association with cesarean section 
if necessary. Pre-existing colostomy is not felt to be a bar to pelvic 
delivery. Spontaneous delivery and avoidance of sedation are advised 
if pelvic delivery is decided upon, and the patient must be watched 
closely post partum for the appearance of signs and symptoms of rup- 
ture of the rectum. 
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ECTOPIC PREGNANCY 


A Review of 75 Consecutive Cases as Compared With a 
Previous Review of 82 Cases"- 

Da\td M. Farell, M.D., and Lewis C. Scheffev, M.D., 
Philadelphia, Pa. 

(From the Department of Gynecology, Jefferson Medical College Hospital) 

|N NOVEMBER, 1931, Seheffey, Stimson, and Morgan,^ in a report 
1 given before the Obstetrical Society of Philadelphia, presented an 
analysis of 82 consecutive cases of ectopic pregnancy as observed in 
the gynecologic ward service at Jelferson Medical College Hospital 
between September 1, 1921 and September 1, 1931. In the eleven-year 
period from September 1, 1931 to September 1, 1942, there occurred 
75 additional ectopic pregnancies on the same service. In this report, 
we shall analyze the salient features of these additional eases, and 
correlate our findings with the previous series. 

Incidence, Age, and Reproductive History 

The seventy-five ectopic pregnancies reviewed in this report occurred 
among 5,579 admissions, representing an incidence of 1.3 per cent, as 
compared with the previous incidence of 2.1 per cent. Both Farrar® 
and Urdan® reported an incidence of 1.5 per cent among gynecologic 
patients. 

The ages of these patients ranged from 18 to 44 years. The largest 
number of patients, forty-four (58 per cent), were in their third decade 
(21 to 30 years), a percentage identical with that noted in the first 
series. This finding agrees closely with that of other observers: John- 
son,^ 57 per cent ; Ware and Wenn,® 56 per cent ; Schauffler,® 50 per cent. 

Table I. Age Incidence 


Under 21 years 4 5 per cent 

21 to 30 years 44 58 per cent 

31 to 40 years 24 32 per cent 

Over 40 years 3 4 per cent 


The reproductive history of these patients is pertinent. Twelve pa- 
tients (16 per cent), had never conceived before. Thirteen patients 
(17 per cent), had conceived but the pregnancies had not continued 
to term, twelve having terminated in abortions with one resulting m 
an ectopic pregnancy. Thus, significantly, 33 per cent of the patients 
had not eonceived previously, or liaAnng conceived did not carry any 
pregnancies to term. In the previous series, a similar condition was 
found in 29 per cent. This indicates a relative infertility in the pa- 
tients reviewed in this study. 

Etiology 

hlany reasons have been ascribed as causative of extrauterine 
nancy. Novak" divides these into two main groups : one, factors which 

•Read at a meeting of the Obstetrical Society of Philadelphia, April 1. 19i3. 
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delay or prevent the passage of the fertilized ovum to the uterine 
cavity; two, factors which increase the receptiveness of the tuhal mu- 
cosa for implantation of the fertilized o^^lm. 

The most frequent factor that delays the passage of the fertilized 
o-^nim is an obstruction produced by inflammatory changes in me tube 
itself This theory was advanced by Lawson Tait® in 1888. Heeker, 
as early as 1859, called attention to the fact that peritoneal adhesions, 
by compressing the lumen of the tube, may interfere with the passage 
of the ovum. Conceivably,, pelvic enlargements may cause a constric- 
tion of the tube because of external pressure. 

In thirty patients (40 per cent), gross evidence of chronic inflam- 
matory change in the uninvolved tube was found at operation. Hence, 
it is probable that like changes may have been present in a similar 
percentage of the tubes in which the ectopic pregnancy ocewred. This 
incidence corresponds exactly to the figure in the previous survey. 
In one ease an acute salpingitis coexisted with the ectopic pregnancy. 
Fibromyoma uteri were present in four patients, and in one instance, 
the fibromyoma surrounded the tube at the cornua. 

Twenty patients (26 per cent), approximately the same figure noted 
in our former study, had had previous abdominal operations. Five in 
the former, and three in the second series, had been operated upon for 
ectopic pregnancy (5 per cent of 157 cases). Thus the possibility of 
postoperative adhesions involving the tubes must be borne in mind as 
an etiologic factor in the occurrence of extrauterine pregnancy. 

Novak^ explains further why the fertilized ovum does not lodge in 
the tubes normally. First, the trophoblast is not developed until the 
fertilized ovum reaches the uterine cavity; second, the tubal mucosa 
is not designed for implantation. He believes that the retardation of 
the progress of the ovum gives time for the development of the tropho- 
blast while the fertilized ovum is still in the tube. Evidence in sup- 
port of the theory that receptivity of the tubal mucosa to the fertilized 
ovum_ has been increased is found in the fact that a definite decidual 
reaction was found in twenty-seven (36 per cent), of the removed 
specimens examined histologically. This phase was not considered in 
the previous study. 

Symptomatology 


The two most common complaints were abdominal pain and vaginal 
bleeding. Every patient experienced pain at some time. The date of 
onset of abdominal pain in relation to the last menstrual period was 
as follows; In twelve patients (16 per cent), between 2 and 4 weeks 
after the last regular period; in thirty-three patients (44 per cent), 
between 4 and 6 weeks; in twenty-six patients (34 per cent), between 
o and 8 weeks; and in four patients (5 per cent), between 8 and 12 
weeks. 


Forty-nine ;^tients (65 per cent), complained of severe and per- 
sisteiit pain. The remainder described their pain as being “colicky” 
or intermittent. In ten instances, the pain was referred to the bladder 
abdominal pain was mentioned only once. As a 
discomfort was generalized in distribution, only one-third of 
«ie patients localizing the pain in one or the other lower quadrant 

symptom in the previous series; hi 56 per 
Stifdy mSme: rmamder 
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The menstrual history prior to the occurrence of the present illness 
was normal in sixty-seven patients (90 per cent), and irregular in 
periodicity in only eight patients. This finding indicates that in the 
majority of patients there is no association between the normalcy of the 
menstrual function and the occurrence of an ectopic pregnancy, an 
observation similar to that noted in our previous survey. 

Vaginal bleeding of an irregular nature subsequent to the last pre- 
vious regular menstrual period was present in seventy patients (93 
per cent). Five patients gave no history of any external bleeding 
since the previous regular period. 

Sampson^” established the endometrium as the source of the external 
bleeding in ectopic pregnancy, and believes that the bleeding is in- 
itiated by the separation of the decidua, following the death of the 
embryo. This is a popular point of view, the physiology of which has 
been painstakingly explained by Jones and Brewer.’^ In nineteen 
patients (25 per cent), the bleeding occurred before the next expected 
menstrual period and in fifty-one patients (68 per cent), at the time 
of or after the expected menses. 

In analyzing the time of bleeding in relation to the findings at oper- 
ation, one is forcibly impressed by the following observation : Whereas 
tivelve (63 per cent), of the patients with tubal rupture bled before 
the expected period, only seven (13 per cent), of those with tubal 
abortion or intact ectopic pregnancy bled before the expected menses. 
Thus, in this series, we found that the majority of the tubal ruptures 
had external vaginal bleeding before the expected menses and that 
the majority of the tubal abortions and intaet ectopic pregnancies gave 
a history of a “missed” period. (Table II.) 


Table II. External Bleeding in Eelatjon to Operative Findings 


relationship of 

TUBAL 

tubal 

INTACT 


bleeding to menses 

RUPTURE 

ABORTION 

ECTOPIC 


Prior 

12 

5 

2 


During or after 

i 

33 

14 


No bleeding 

3 

2 

0 



19 

40 

16 



Syncope, usually mentioned as one of the cardinal symptoms, oc- 
curred in thirteen patients (17 per cent). Eight of these patients had 
ruptured tubal pregnancies. In the previous series, syncope was pres- 
ent in 27 per cent of the patients. , 

The concomitant signs of pregnancy were relatively unreliable. Only 
five patients had any symptoms referable to the breasts while' eleven 
complained of nausea. 

Physical Findings 

Physical examination revealed abdominal tenderness either general 
or localized in seventy patients (93 per cent). In the previous series, 
the figure was 85 per cent. Eigidity was found in fourteen (19 per 
cent). In four patients, abdominal masses could be palpated, and 
abdominal distension was noted in ten (13 per cent). 

Pelvic examination was carried out in all but two of the patients. 
The most constant sign was adnexal tenderne^ which was present in 
fifty-eight (77 per cent). Definite pelvic masses were palpable in forty- 
four (59 per cent). A softened cervix was found 18 times, and a 
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palpably enlarged nterus in 22 instances (29 per cent). These findings 
correspond closely to those of the previous analysis. 

Repeated blood pressure readings were valuable m eases ivhere pro- 
gressive internal hemorrhage was suspected. In the majority of pa- 
tients the blood pressure was well maintained. Only sixteen patients 
(21 per cent), had systolic pressures below 100 mm. of mercury; nine 
of these had ruptured tubes. 

The pulse rate was significant in cases of tubal rupture ; of the seven- 
teen patients having a pulse rate over lip, eleven had tubal ruptures. 
The patients’ temperature upon admission was of little diagnostic 
value, the majority ranging between 98 and 100 degrees. Seven had 
temperatures over 100, and all of these were foinid to have a consider- 
able amount of free blood in the peritoneal cavity. Two patients who 
' were admitted in shock because of tubal rupture had temperatures be- 
low 98 degrees. 

Blood Studies 

The blood findings assume more significance when reviewed in rela- 
tion to operative findings. Of the five patients having red cell counts 
under 2.5 million, four had ruptured tubes. Only one patient with a 
tubal abortion and none with an intact tubal pregnancy had a red cell 
count under 2.5 million. Hemoglobin readings generally corresponded 
to the red cell values. Evidence of hemoeoneentration was not noted. 

Leueoeytosis appears with intra-abdominal hemorrhage and is in 
response to peritoneal irritation. In this series, white cell counts over 
15,000 were found in fifteen patients with tubal rupture and in three 
with tubal abortions. Counts under 15,000 were found in thirty-seven 
patients ivith tubal abortion and in all with intact ectopic pregnancy. 
Thus very high leucocyte counts were relatively more frequent udth 
rupture than with tubal abortions. Where the pregnancy was intact, 
the leucocyte count was nearly always under 10,000. These findings 
correspond to those reported by Ricci,^^ and are similar to those found 
in the earlier review. 

The blood sedimentation rate was increased in cases where free blood 
was found in the pelvis. The most rapid sedimentation rates (Cutler 
Slethod) occurred in the patients having tubal ruptures and tubal 
abortions. In the intact ectopic pregnancies, only one showed a rate 
greater than 20 mm. in 2 hours. This interpretation is in accord with 
previous observations, and leads to the conclusion that the sedimenta- 
tion rate is a faix’ly accurate indicator of intra-abdominal hemorrhage. 
Its greatest value is in differentiating pelvic inflammatory disease from 
an intact tubal pregnancy ; when inflammatory changes following rup- 
ture or abortion have occurred, its differential significance is correspond- 
ingly decreased. (Table III.) 


Accessory Diagnostic Procedures 

Accessory diagnostic procedures performed included the biologic test 
for pregnancy and peritoneoscopy. Endometrial curettage was ear- 
ned out frequently, but chiefly as a matter of record. 

Biologic tests may give either positive or negative results depend- 
ing upon whether or not the trophobla.st is still functionaUy active in 
the pioduction of chorionic gonadotropic hormones. With death of the 
degeneration of the chorionic villi, the elaboration of hor- 
mones ceases and the test becomes negative. 
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Table III. Blood Studies 


HEMOGLOBIN 

OVER 80 PER CENT 

55 TO 80 PER CENT 

LESS THAN 55 

PER CENT 

Tubal rupture 

2 

9 

8 

Tubal abortion 

12 

27 

1 

Intact ectopic 

5 

11 

0 


19 (25 per cent) 

47 (63 per cent) 

9 (12 per cent) 




LESS THAN 2.5 

RED BLOOD CELLS 

OVER 4 MILLION 

2.5 TO 4.0 MILLION 

MILLION 

Tubal rupture 

2 

13 

4 

Tubal abortion 

12 

27 

1 

Intact ectopic 

5 

11 

0 


19 (25 per cent) 

51 (67 per cent) , 

5(7 per cent) 

AVHITE BLOOD CELLS 

5 TO 10 thousand 

10 TO 15 THOUSAND 

OVER 15 THOUSAND 

Tubal rupture 

2 

2 

15 

Tubal abortion 

23 

14 

3 

Intact ectopic 

14 

2 

0 


39 (52 per cent) 

18 (24 per cent) 

18 (24 per cent) 

BLOOD SEDIMENTATION 

5 TO 12 MM 

12 TO 20 MM 

OVER 20 MM 

Tubal rupture 

1 

4 

11 

Tubal abortion 

4 

11 

22 

Intact ectopic 

4 

4 

1 


9 (12 per cent) 

19 (25 per cent) 

34 (45 percent) 


The Friedman test was carried out in thirty-one patients; twenty- 
two (71 per cent), were positive and nine (29 per cent), were negative. 
In the twenty-two positive tests, the Friedman test was of distinct 
value, for in nine of these patients the diagnosis was not definitely 
made until the positive test Avas obtained. The presumptive diagnoses 
in these nine patients were pelvic inflammatory disease, four cases; 
ureteral stricture, one ease; infected abortion, three cases; pehdc ab- 
scess, one case. In the remaining thirteen cases, the diagnosis of 
ectopic pregnancy Avas made before the results Avere knoAvn, and the 
tests Avere therefore confirmatory. 

The preoperative diagnoses in nine patients haAung negative tests 
AA’^ere ectopic pregnancy, five patients ; chronic pelvic inflammatory dis- 
ease, tAA’-o patients ; pelAuc abscess, one patient ; fibromyoma uteri, one 
patient. The operatwe findings in these patients shoAved five “old’ 
tubal pregnancies Avith much organized blood clot in the pelAUS; three 
fairly recent tubal abortions, and one patient had an intact tubal 
pregnancy. 

The Friedman test Avas certainly of Amlue in a group of tAventy-nine 
patients in AA^hom ectopic pregnancy Avas suspected. Seventeen of them 
responded negath^ely, and the final diagnoses Avere: pelAuc inflamma- 
tory disease, thirteen ; functional uterine bleeding, 2 ; incomplete abor- 
tion, tAA'O. The remaining tAveh’-e patients, had positive tests. Of these, 
ten had intrauterine pregnancies, Aidiile in tAvo instances, the test Avas 
false ; for the patients had pehuc inflammatory disease, proAmd in one 
case by operation and in the other by clinical means. In the earlier 
series only two biologic tests Avere performed. 

Curettage ^vas performed prior to laparotomy in tAA-^enty-tAAm^ pa- 
tients, shoAA'ing a decidual reaction 9 times ; an interAml endometrium. 
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9 times; a premenstrual endometrium, 2 times, a postmenstrual endo- 
metrium, 1 time ; a local endometrial hyperplasia, 1 time. The pres- 
ence of a nondeeidual reaction in thirteen patients may be explained 
on the basis of the death of the embryo, whereby the decidua had been 
east off, after which various phases of the endometrial picture returned. 
These findings are in accord with the recent observations of Smdal 
and Jarvis^® who state that “a uterine curettage is a valuable diag- 
nostic aid" and that "the finding of intact decidua without chori^ic 
villi is strong presumptive evidence of extra-uterine pregnancy. ' The 
absence of decidual reaction is not reliable evidence against ectopic 
pregnancy.” 

Eleven patients in this series had both curettage and a Friedman 
test performed. In seven of these, the Friedman test was positive, and 
there was a decidual reaction in the endometrium as well. In two 
patients, the biologic test was negative, and there was no decidual 
reaction present. In two other patients in whom the biologic test was 
negative, a decidual reaction was present, thus demonstrating that the 
Friedman test was false in these instances. These latter results are at 
variance with the recent statement of Goldblatt and Schwartz^* who 
concluded in their studies correlating the Friedman test with the endo- 
metrial picture that "no patient with uterine decidua had a negative 
Friedman test, and no patient with a negative Friedman test had 
uterine decidua at the time of curettage.” 

Periteonoscopy was a useful diagnostic aid in five patients. _ The 
finding of free blood in the peritoneal cavity and the visualization of 
an adnexal mass confirmed the diagnosis once and operation immedi- 
ately followed the procedure. In the remaining four patients in whom 
ectopic pregnancy was suspected, the procedure revealed cystic ovaries 
in two instances, pelvic inflammatory disease in another, and an intra- 
uterine pregnancy in the fourth case. 

Posterior eolpotomy was not performed for diagnosis in any of our 
cases. 

Diagnosis 


Correct preoperative diagnoses of ectopic pregnancy were confirmed 
at operation in 54 of the T5 patients in the series (72 per cent). The 
diagnoses were incorrect in the case of 21 remaining patients (28 per 
cent), in whom the following conditions were diagnosed preoperatively : 
pelvic inflammatory disease, 5; incomplete abortion, 4; intrauterine 
pregnancy, 3; retroversion of the uterus, 3; ovarian cysts, 3; pelvic 
abscess, 1; ureteral stricture and ovarian cyst, 1; intrauterine and 
intestinal obsti’uetion, 1. 


During^ the same eleven-year period, 13 patients diagnosed as ectopic 
pregnancies, were found upon laparotomy to have: pelvic inflamma- 
tory disease,^ 4 ; ruptured Graafian follicle, 2 ; tuboovai’ian abscess, 1 ; 
myoma and intrauterine pregnancy, 1 ; dermoid cyst, and intrauterine 
pregnancy, 1 ; ovarian eyst and intrauterine pregnancy, 1 ; ovarian cyst 
and tivisted pedicle, 1 ; raptured appendix, 1; no pathology, 1. 

The most frequent error encountered in diagnosis was due to the 
confusion that exists between pelvic inflammatory disease and ectopic 
pregnancy. Ovarian cysts accompanying an intrauterine pregnanev 
Graafian follicle cysts occurred next in frequency. T;^e 
1J21 to 1931 scries showed a correct preoperative diagnosis in 78 per 
cent of the patients. Here, too, pelvic inflammatory disease iras most 
fiequently mistaken for ectopic pregnancy. 
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In patients operated upon immediately or A\dtliin 24 hours after ad- 
mission to the ward, the symptoms and signs Avere so clear-cut and 
urgent that no difficulty AAms encountered in making a diagnosis. Of 
the 75 patients here reported, 38 Avere operated upon within 24 hours 
and the diagnosis of ectopic pregnancy Avas A'^erified in each. Of the 8 
patients operated upon Avithin 24 to 72 hours, the preoperative diag- 
nosis of ectopic pregnancy was made in six. Of the 29 patients oper- 
ated upon after 72 hours, 10 were correctly diagnosed preoperatively. 
That the greatest number of incorrect diagnosis Avould he in the de- 
layed eases, is understandable. Here the findings Avere not clear and 
operation Avas delayed as a matter of judgment. (Table IV.) 


Table IV. Diagnosis 


DIAGNOSIS 

OPERATED UPON 
AVITHIN 24 HOURS 

OPERATED UPON AVITH- 
IN 24 TO 72 HOURS 

OPERATED UPON 
after 72 HOURS 

CORRECT 

INCORRECT 

CORRECT 

INCORRECT 

CORRECT 

INCORRECT 

Tubal rupture 

15 

0 

0 

0 

1 

3 

Tubal abortion 

20 

0 

2 

2 

5 

11 

Intact ectopic 

3 

0 

4 

0 

4 

5 


It is of interest to note that 107 patients Avere sent to the Avard 
service AAdth a presumptive diagnosis of ectopic pregnancy. After 
sufficient observation, the attending staff made a diagnosis of ectopic 
pregnancy in 67 of them, and they Avere all operated upon. Fifty-four 
(80 per cent), Avere found to haA’-e extrauterine pregnancies. Thus of 
all patients sent to the Avard with an admitting diagnosis of ectopic 
pregnancy, 50 per cent Avere CA’^entually proved to have this condition. 

Operative Findings 

The operative findings in this series Avere as folloAvs ; tubal rupture, 
19 patients (25 per cent) ; tubal abortion, 40 patients (53 per cent) ; 
intact tubal pregnancy, 15 patients (20 per cent) ; ovarian pregnancy, 
1 patient (1 per cent). 

This represents a ratio of 2 tubal abortions to 1 tubal rupture. 

In comparing these findings Avith the preAdous analysis, considerable 
variance is found — a reversal of this proportion, viz., 3 tubal ruptures 
to 1 tubal abortion. The preAdous report shoAved: tubal ruptures, 66 
per cent ; tubal abortions, 19 per cent ; intact tubal pregnancy, 14 per 
cent. This difference may he explained by more careful recording of 
the lesions observed in the present series, and throAvs doubt on the 
accuracy of the former estimate. 

The ectopic pregnancy occurred on the right side in 40 patients, on 
the left side in 35 patients, a finding of no particular significance, as 
in the preAdous study. 

At laparotomy, free blood Aims found in the peritoneal caAdty of 63 
patients, and in 16 instances the amount Avas large. In 7 no free blood 
Avas noted. As prcAdously noted, gross chronic inflammatory changes 
Avere found in the uniiiA’olA'ed tube in 40 per cent of both series. 

An associated uterine abnormality Avas found 20 times (26 per cent), 
as folloAVs: fibromyoma, 4 cases; retroflexio-A’ersion, 8; endometriosis, 
1; uterus adherent to tubes, 6; uterus adherent to old cesarian scar, 1. 
In the preAdous analysis, the uterine abnormalities amounted to 8.5 per 
cent. 
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Operative Treatment 

Whenever possible, conservatism was practiced. For brevity, the 
operative procedures are outlined in Table V. 

Table V, Operative Treatjcent 


Unilateral Salpingectomy 

Curettage and Unilateral Salpingectomy o 

Curettage and Salpingo-Oophorectomy « 

Salpingo-Oopliorectomy 

Drainage and Curettage, Cauterization of Cervix and Salpmgo- 

Oopliorectomy 2 

Drainage and Curettage, Cauterization of Cervix and Salpingectomy 1 
Salpingo-Oophorectomy and Appendectomy 3 

Salpingectomy and Appendectomy 3 

Drainage and Curettage, Colporrhaphy, Salpingectomy and 

Appendectomy 1 

Drainage and Curettage, Trachelectomy, Colporrhaphy and 

Salpingectomy _ _ 1 


Salpingectomy, Appendectomy and Tubal Ligation 1 

Curettage, Cauterization of Cervix and Bilateral Salpingectomy 1 

Curettage, Bilateral Salpingo-Oophorectomy 2 

Drainage and Curettage, Bilateral Salpingo-Oophorectomy and 

Hysterectomy 2 

Bilateral Salpingo-Oophorectomy and Hysterectomy 2 

Curettage, Eemoval of Fetus From Cul-De-Sac and Suspension of 

Uterus 1 


Sixty-six of the 75 patients in this series were not rendered sterile. 
In 27 of these, the reproductive history was followed to date. Only 
five conceived; 2 had miscarriages; 2 had a second ectopic; 1 carried the 
pregnancy to term. 

Morbidity and Mortality 

Six patients (8 per cent), had a complicated postoperative course. 
The nature of these complications and the postoperative residence is 
as follo^vs ; one, infected incision, 61 days ; one, cystitis, 29 days ; two, 
atelectasis, 18 days and 16 days ; one, pneumonia, 28 days ; one, phlebitis, 
36 days. 

One death occurred in this series, a mortality rate of 1.3 per cent. 
Tliis patient was operated upon immediately after admission to the 
ward following a delay of several hour's in the receiving ward. Death 
oceurred_ on the fourth postoperative day, despite- all attempts to 
combat initial shock and hemorrhage. The autopsy findings were 
fil3romyoma rrteri, congestion of the spleen, and parenchymatous de- 
generation of both kidneys. 

In the previous series there were 4 deaths, a total mortality of 4.8 
per cent. Two patients were moribund on admission and died before 
operation could be performed. There were 2 postoperative deaths and 
oiierative mortality of 2.5 per cent. The combined mortality' for the 
two senes includes 5 deaths (3.2 per cent), and an operative mortality 
of 3 deaths (1.9 per cent). 

Summary 

A series of 75 consecutive cases of ectopic preguancv was analyzed 
and compared with a previous review of 82 cases. ' The incidence 
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among gynecologic admissions was 1.3 per cent in this series and 1.6 
per cent in the combined review. In both studies the majority of 
patients were in the third decade of life. 

One-third of the patients had either not conceived previously, or, 
having conceived, did not carry the pregnancy to term. 

Gross evidence of chronic inflammatory change in the uninvolved 
tube was found in 40 per cent of the patients, and 26 per cent had had 
previous abdominal operations. This high incidence of inflammatory 
disease and the role that postoperative adhesions may play in causing 
mechanical hindrance, are important etiologic factors in the produc- 
tion of an ectopic gestation. 

Abdominal pain was experienced by all patients and the onset was 
most frequently observed from 2 to 4 weeks after the last previous 
period. 

Some form of irregularity of the current menstrual cycle was noted 
in 93 per cent of the patients. The majority of those experiencing 
tubal rupture reported external vaginal bleeding before the expected 
menses, while the majority with tubal abortions and intact ectopic 
pregnancies gave a history of a “missed period.” 

Concomitant signs of pregnancy were infrequent. 

Pelvic masses were palpable in 59 per cent of the patients. 

In intact tubal pregnancy, blood studies are comparatively normal. 
As tubal abortion or tubal rupture occurs, the red cell count decreases, 
leucoeytosis increases, and the sedimentation rate becomes more rapid. 

The biologic test can be a distinct aid in diagnosis, but only when 
supported by other signs and symptoms of ectopic pregnancy. 

In nine of the 22 patients in whom a uterine curettage was done, a 
decidual reaction of the endometrium was observed. 

Peritoneoscopy is a rational procedure and has much to offer in the 
confusing case. 

The proportion of tubal abortion to tubal rupture was 2 to 1 ; this 
is a reversal of the proportion recorded in the previous review. 

Correct diagnoses were made in 76 per cent of the combined series. 
Pelvic inflammatory disease was the lesion most frequently confused 
with ectopic pregnancy. 

The total mortality rate in the combined series amounted to 3.2 per 
cent, while the operative mortality rate was 1.9 per cent. For the first 
series, the operative mortality rate Avas 2.5 per cent, and for the pres- 
ent series 1.3 per cent. 

The deaths in both series emphasize the danger of delayed operation 
in tubal pregnancy. Prompt operation, and the use of blood trans- 
fusion and plasma to combat hemorrhage and shock, are efficacious 
means for decreasing the mortality rate. 
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THE INTRINSIC RISK OF BREECH DELIVERY 

Pendleton Tompkins, M.D., Philadelphia, Pa. 

(From the Fhiladelphia Lying-in and Maternity Department of The Pennsylvania 

Eospital) 

O BSTETRIC statistics invariably shoiv a high fetal mortality for the 
“breech baby" ; therefore, it is usually assumed that breech delivery 
is extremely dangerous. The fetal hazard probably has been exag- 
gerated in tliG minds of obstetricians by failure to distinguish betiveen 
the risks of hreech presentation and the risks of hreech delivery. Breech 
presentation occurs often in premature labors and in cases of gross 
fetal anomalies and it is not infrequently complicated b3^ placenta 
previa or prolapsed cord. These factors constitute hazards which 
should be distinguished from the intrinsic risk of the delivery. It is 
the purpose of this study to discover, if possible, the fetal mortality 
attendant upon uncomplicated breech deliver 
Because breech presentations occur not much more often than four 
times in 100 deliveries, it is unlikely that a single obstetrician will be 
able to submit a series of pei'sonally attended cases large enough to 
have statistic significance. Therefore, deductions must be based upon 
a series of eases delivered by a group of obstetricians. Jlany clinics 
have presented data on large numbers of breecli deliveries, but these 
large series usually include deliveries made interns, residents, eour- 
tesj' members of the staff and otliei-s of undetermined experience and 
competence. For these reasons the massed data previously published 
do not indicate what fetal moi'talitj* maj’ be expected in uncomplicated 
breech deliveries under ideal conditions. This stnd.v is an analysis of 
a series of cases which, from the standpoint of obstetric management, 
approaches ideal conditions and from the standpoint of the statistician 
is otherwise unselected. 
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Since there is no satisfactory definition of an “expert obstetrician,” 
we have arbitrarily decided to regard certification by the American 
Board of Obstetrics and Gynecology as acceptable evidence of com- 
petence. In the 1942 edition of the Directory of Medical Specialists 
(Columbia Press) 17 members of the Staff of the Pennsjdvania Hos- 
pital (Philadelphia Lying-in) are listed as obstetricians. Prom some 
1400 records of breech presentation in the Pennsylvania Hospital we 
selected every case personally delivered by these 17 obstetricians after 
their certification by the Board. Cases delivered by others under super- 
vision by these men, or in consultation with them, are not included. 
(Table I.) This somewhat artificial standard has several disadvantages: 
it greatly reduces the number of eases available for study, it takes no 
account of results obtained by some older and several younger staff 
members of unquestioned ability, and, in several instances, it places 
personal responsibility upon a .chief or junior attending obstetrician 
who was called to the delivery room in an emergency for which he was 
not accountable. On the other hand, such a completely arbitrary stand- 
ard renders the data suitable for comparison. 

Two hundred and eleven eases of breech presentation personally de- 
livered by these 17 obstetricians are the basis of this study. One hun- 
dred and eighty babies were delivered vaginally; internal podalic 
versions were excluded from the series. Thirty-one patients, all with 
single pregnancies, were delivered by cesarean section. The number 
seems large (14 per cent of the breech cases) but is explained in 
Table II. Our special interest was directed to the group in which 
cesarean section was employed because of “disproportion,” for Ave 

Table I. Showing the Number of Staff Members of the Philadelphia 
Lying-In Hospital Certified by the American Board of Obstetrics and 
Gynecology, the Year of Certification, and the Respective Numbers 
OF Breech Deliveries by Them Since Certification 


DOC- 

TOR 

YEilR 

certi- 

fied 

before 

1933 

1933 

1934 1935 

1936 

1937 

1938 

1939 

1940 1941 

1942 

total 

1 


0 

1 

0 

4 

4 

1 

0 

2 

2 

5 

5 

24 

2 

iiii 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

1931 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

4 

1931 

0 

3 

2 

3 

8 

7 

6 

6 

6 

2 

3 

46 

5 

1931 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

6 


— 

- 

0 

0 

2 

2 

0 

0 

0 

5 

0 

9 

7 

1936 

— 

- 

- 


6 

10 

6 

7 

8 

9 

14 

60 

S 


— 

- 

- 

- 

— 

0 

2 

3 

0 

3 

0 

8 

9 

1937 

— 

— 

— 

— 

- 

0 

0 

1 

1 

1 

0 

3 

10 

1937 

— 


- 

— 

— 

2 

0 

4 

2 

4 

0 

12 

11 

1938 

— 

- 

- 

- 

- 

— 

7 

5 

5 

4 

0 

21 

12 

1939 

- 

- 

- 




- 

0 

0 

0 

0 

0 

13 

19.39 

— 

— 


— 

— 

— 

— 

1 

0 

5 

3 

9 

14 


- 

- 

- 

- 

- 

- 

— 

- 


3 

6 

12 

15 

1940 


- 

- 

- 

- 

- 


- 

0 

0 

0 

0 

If. 

1940 

— 


- 

- 

- 

— 

- 

- 

o 

1 

1 

4 

17 

1941 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1 

0 

1 

Total breech 
deliveries 

0 

5 

2 

7 

20 

22 

22 

29 

29 

43 

32 

211 
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felt that these were the patients whose hahies might have been lost if 
vaginal delivery had been attempted. Although it is often impossible 
to determine from an old history Avhether cesarean section was or was 
not indicated, Table III provides justification for the procedure in 
most instances. In 15 of the 17 cases of disproportion x-ray studies 
of the pelvis contributed to the decision on operation. 

Of the 211 infants delivered, ISfi left the hospital alive and well; 
22 died. The causes of death are shown in Table IV. Table V gives 
the fetal mortality for the series. Premature and malformed fetuses 
are excluded for obvious reasons as is the case of death of the fetus 
from maternal toxemia four days ante partum. Since the presence of 
placenta previa introduces additional risk to the baby, such cases are 
excluded. It may be argued that twins, being small, do not run as 

Table II. Indications for 31 Cesarean Sections in a Series of 211 Breech 

Presentations 


Pelvic disproportion (see Table III) 17 

Previous cesarean section 6 

Placenta previa 3 

Severe toxemia of pregnancy at 28 weeks 1* 

Breech misdiagnosed as face presentation 1 

Myoma uteri complicating breech presentation 1 

Nullipara, aged 41, overdue one week 1 

Dense ■v’ulvoperineal scars (lymphopatliia venereum ?) 1 

Total ~~ 3 J~ 


•Only fetal death in this group. Baby died four days before delivery. 


Table IH. Indications for Cesarean Section in 17 Oases of Breech 
Presentations Described as ‘‘Disproportion” 


HISTORY 

NDJIBER 


27841 

23715 

23957 

17480 

30001 

27171 

23776 

12526 

13136 

30715 

28286 

23102 

23994 

27046 


29337 

25030 

17353 


AGE 


29 

30 
35 
26 

27 

32 

24 
29 

25 
24 
21 

33 

28 
32 


34 

33 

40 


parity 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 


baby’s 

weight 


2982 Gm. 


3098 

3204 

3320 

3349 

3405 

3470 

3628 

3715 

3716 
4005 
2866 
3127 
3156 


Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 

Gm. 


3523 Gm. 
3628 Gm. 
3710 Gm. 


TRIAL 

OF 

LABOR 


no 

35 hr. 
no 
3 hr. 
no 
no 
no 
no 
no 

13 hr. 
8 hr, 
no 
no 
no 


no 

no 

no 


X-RAY 

OF 

pelvis 


yes 

yes 

yes 

yes 

yes 

yes 

yea 

yes 

no 

yes 

yes 

yes 

yes 

no 


yes 

yes 

yes 


CON- 

TRACTED 

pelvis 


yes 

yes 

yes 

yes 

yes 

yes 

yes 

no 

yes 

no 

yes 

yes 

yes 

no 


yes 

no 

no 


remarks 


Android pelvis, overdue 1 
wk. 


Android pelvis 

Android pelvis 

Overdue 1 wk. 

Overdue 1 wk. 

Android pelvis 

Asymmetric android pelvis 

[Previous breech delivery 
with fracture of fetal 
femur and clavicle 

Android pelvis, mitral 
stenosis, overdue 1 wk. 

Previous breech delivery, 
baby died 

Maternal congenital dis- 
location of hip rvith 
marked pelvic inclina- 
tion 
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great a risk in breech delivery as single larger babies; or it may be 
said that in the case of the second twin the way has been smoothed. 
Twins are therefore omitted on the ground that risks typical of breech 
delivery are not encountered. Finally, cesarean sections are excluded 
since these are not truly breech births. We are left with 146 uncom- 


Table IV. Cause of 22 Fetal Deaths in 211 Breech Presentations 


Lines 

1 througli 10 
Table V 

beaths not attributable to delivery 18 

Prematurity (babies less than 1,500 Gm.) 13 

Gross abnormalities: 2 babies each with hydroeeiihalus and 
spina bifida 2 

Severe toxemia of pregnancy, fetal death 4 days before 
delivery. No labor. Cesarean section 1 

Erythroblastosis fetalis, death of a “second” twin after 

28 hours 1 

Placenta previa with severe hemorrhage 1 

Lines 

11 through 15 
Table V 

deaths probably not attributable to 

management of delivery 2 

Prematurity (weight 1,525 Gm.). Private patient 1 

Cord around neck, fetal distress 2 hours before delivery, 
death one hour before delivery. Private patient 1 

deaths directly attributable to 

management of delivery 2 

Unrecognized disproportion: 2 wks. overdue, 31 hour labor, 
fetal death 21 hours before delivery, impacted breech, 
baby weighed 3,250 Gm. Ward patient 1 

Unrecognized disproportion: contracted pelvis, 12 hour 
labor, difidcult delivery, baby weighed 3,110 Gm. Autopsy 
showed cerebral hemorrhages. Ward patient 1 


Table V. Fetal Mortality in 211 Cases of Breech Presentation 


LINE 


cases 

fetal 

DEATHS 

FETAL 

MORTALITY 

1 

Breech presentations 

211 

22 

10.4% 

2 

Babies less than 1,500 Gm. 

15 

13 

- 

3 

— Remainder _ _ _ _ _ _ 

196 

9 

4.6% 

4 

Gross abnormalities 

2 

2 

- 

5 

— Remainder 

194 

7 

3.6% 

6 

Severe toxemia of pregnancy, fetal death 4 days 
before labor or delivery 

1 

1 

_ 

7 

— ^Remainder .. 

193 

6 

3.1% 

8 

Cases of placenta previa 

6 

1 

- 

9 

— ^Remainder _ _ __ 

187 

5 

2.6% 

10 

Breech presentation of second twin (one death from 
erj-throblastosis fetalis) 

8 

1 

— 

11 

— ^Remainder __ _ __ 

179 

4 

2.2% 

12 

Breech presentation of first twin 

6 

0 

- 

13 

— Remainder _ _ 

173 

4 

2.3% 

14 

Cesarean section excluding 3 cesareans for placenta 
pre^'ia (included in line 8 above) and one for 
toxemia (included in line 6 above) 

27 

0 

_ 

15 

Breech presentations delivered vaginally exclud- 
ing babies under 1,500 Gm., gross fetal abnor- 
malities; one fetal death before the onset of labor, 
cases of placenta previa and twins 

146* 

4 

2.7% 


»The 146 cases shown in line 1.6 include 7 ward patients. Among 
fetal deaths occurred. If ward patients are subtracted, the fibres are 130 aeli\ eries 
with 2 fetal deaths, or a fetal mortality of 1.4 per cent for private patients. 

The low mortality rates are as much a credit to the pediatric as to the obstetric 
staff. 
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plicated breech deliveries ; in these, four babies died. The fetal mortality 
rate of 2.7 per cent for this group represents, as nearly as can be deter- 
mined, the intrinsic risk of breech delivery in this hospital. Even so, 
as Table IV makes dear, two of these four deaths could have been pre- 
vented, and, in retrospect, should have been prevented by cesarean 
section. There was no maternal mortality in the series. 

In the management of breech presentation the following policies are 
recommended ; 

1. An x-ray study of the maternal pelvis should be made in nnl- 
liparon.s patients. 

2. The membranes should seldom be ruptured artificially because of 
the danger of prolapse of the cord and the increased risk if cesarean 
section is subsequently necessary. 

3. The patient should be fully aimsthetized before delivery. 

4. Decomposition of the breech is to be undertaken only in excep- 
tional cases. 

5. Traction is not to be used until the breech has passed the introitus. 

6. In primiparas a generous episiotomy is advisable. 

7. After delivery of the umbilicus the back should be turned upper- 
most to prevent posterior rotation of the occiput, and constant pres- 
sure should be maintained on the fetal head from above to prevent 
extension. 

8. Forceps, preferably Piper’s after-coming head forceps, should be 
utilized in all but the easiest eases. 

9. Since there is no certain means of determining disproportion, 
consultation should be sought early in every doubtful case. 

Summary 

All breech deliveries attended by “certified” obstetricians at Penn- 
sylvania Hospital have been studied to determine the risk inherent in 
breech delivery. After exclusion of babies of less than 1,500 Gm., 
cases of gross fetal abnonnality, fetal death before the onset of labor, 
placenta previa, twin pregnancies, and babies delivered by cesarean 
section, there remain of the 211 breech presentations, 146 uncompli- 
cated breech deliveries. Four of tliese 146 babies died, a mortality 
late of 2.( per cent. It therefore appears that bi'cech deliverj'^, in ex- 
perienced hands, carries a lower fetal mortality rate than has 'hereto- 
fore been supposed. 

Tile data permit a corollary statement: Further lowering of the 
gross fetal mortality rate in breech deliveries in this hospital depends 
not so much upon improving the technique of delivery as' upon solvincr 
a much larger obstetrical problem, the prevention of premature labon 
807 Spruce Street. 



GESTATIONAL NEURONITIS, A DEFICIENCY DISEASE- 

A. Charles Posner, M.D., P.A.C.S., and Em.vnuel L. Hecht, M.D., 

New York, N. Y. 

(From ihe Obstetric Service of the Bronx Hospital) 

T he tendency of the obstetrician, or of any specialist, to regard his 
patients from the narrowed viewpoint of his particular field and 
to divorce from his specialty, whether by choice or by ignorance, well- 
recognized precepts of present-day internal medicine, is a deplorable 
one. In our discussion of this case of gestational neuronitis, Ave shall 
attempt to consider this failing in detail. 

The term “ eardioAmscular collapse” is neither an adequate nor a 
scientific explanation of an infrequent, but all too common, cause of 
maternal morbidity and mortality. Neither the obstetrician nor the 
consulting internist need resort to complex, high sounding nomencla- 
ture Avhen it is possible to define more precisely Avhat the patient is 
suffering from, once an inquh'y has been made into the etiological 
factors at work. 

Case Report 

C. M., a 25-year-old housewife, pai'a 0. graAuda 1, was admitted to 
the Bronx Hospital on October 10, 1940, six Aveeks before term, com- 
plaining of persistent vomiting of seven AA^eeks’ duration. Her family 
and past history Avere of no significance. Her diet during pregnancy 
had been Avell balanced, containing adequate amounts of fresh fniits, 
vegetables, meat and milk. 

In the sixth month of gestation the patient began to suffer from 
marked nausea and tendency toAvard vomiting. The attacks of vomit- 
ing increased in frequency; during the seven Aveeks just preAdous to 
admission she had difficulty in retaining any nouxdshment. In the tAvo 
AAmeks prior to admission her Aveight dropped from 161 to 151 pounds. 
She became relatNely Aveak and could not perform her daily duties. 
There A\ms some numbness of the loAver extremities, but no pain, hyper- 
esthesia or burning of the soles of the feet. The blood pressure rose 
slightly in the seAmnth month of pregnancy, from 120/70 to 134/80. 
The ankles SAA-elled slightly. The urine shoAved a trace of albumin, 
but no sugar. 

On admission, the patient presented the picture of a AA'ell-developed, 
fairly AAmll-nourished female, not dyspneic, orthopneic or cyanotic. 
Her mentality AAms clear. The skin Avas dry, and there A\ms some 
scaliness on the dorsum of the hands and feet and on the loAA'cr legs. 
The extraoeular muscles Avere normal ; the corneas AA'ere clear and the 
conjunetiA’as Axninjected; examination of both fundi failed to reveal 
any abnormality. The nasal, buccal and pharyngeal mucous mem- 
branes appeared to be slightly thickened ; they Avere dull red in color 
and scaly in certain areas. The dryL graynsh pink tongue was coAured 
AA'ith scales and aaus cracked in places. There aaus a slight acetone 
odor to the patient’s breath. The respiratory rate aaus 22 per minute. 

•Reatl before the Section of Obstetrics and Gynecology of the New York Academy 
of Jledicino on October 2S. IIUI. 
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The Doint of maxiniiim cardiac impulse was in the fifth intercostal 
space, 0.5 centimeter inside the midclavieiilar line. The sounds were 
of good quality at both apex and base, with no abnormal pulsations or 
thrills. A soft systolic blow, not transmitted, was heard at the pul- 
monie area. The ventricular and pulse rates were each 86 per minute 
and regular. Blood pressure was 120/80. Temperature was 100.6 h . 
Abdominal examination revealed a seven and one-half months’ gesta- 
tion. The fetal heart was heard in the right lower quadrant ; the rate 
was 140, and the sounds were regular and of good quality. Rectal 
examination showed a hard, thick, closed cervix, with the head un- 
engaged and the membranes intact. Neurologic examination was nega- 
tive except for slight weakness and hypersensitivity. There was some 
tenderness, but no pain, in the leg muscles. Leg extension and leg 
raising were good. The superficial and deep reflexes were equal and 
active. 

Laboratory data on admission were as follows: red blood cells 
5.500,000, hemoglobin 90 per cent (Sahli), white blood cells 11,700, 
with a normal differential. Urinalysis was negative except for a four- 
plus acetonuria. Carbon dioxide eombining power was 30.5 e.e. per 
hundred cubic eeiitimeters. Except for .slightly elevated uric acid ( 6.3 
milligrams per hundred cubic centimeters), the blood chemistry was 
within normal limits. 


In vieiv of the severe ketosis, as indicated by the low carbon dioxide 
combining power, acetonuria and clinical evidence of dehydration, the 
patient was treated with intravenous fluids (3,000 e.e. of 5 per cent 
glucose in noianal saline daily) and small doses of insulin. She re- 
sponded well; acetone disappeared from the urine and the vomiting 
stopped. At this time the patient was started on 10 milligrams of 
vitamin B, and 50 milligrams of nicotinic acid dailjL 
Thirty-six hours after admission, the patient’s pulse suddenly rose 
from 80 to 150 per minute and remained at that level. AABien the heart 
was examined, the point of maximal impulse was found to be in the 
fifth interspace, 0.5 centimeter outside the midclavieiilar line. The 
rhythm ivas regular, but the sounds of poor quality. The patient 
began to experience severe dyspnea ; respirations increased from 22 to 
40 per minute and were shallow in character. There were occasional 
medium moist rales at the bases of both lungs. No edema was present. 
The blood pressure had dropped slightly, from 120/80 to 102/78. The 
urine contained one-plus albumin, 4.5 per cent sugar and three-plus- 
acetone, The carbon dioxide eombining power was 24.9 Amlumes per 
cent. The blood sugar was within normal limits; blood chlorides were 
460 milligrams per hundred cubic centimeters. The patient reacted 
well to the previous treatment of 5 pei* cent glucose in saline, intra- 
A’^enously, and small doses of insulin. 


In spite of the amelioration of the signs of ketosis, the patient’s 
pulse and respirations persisted at their very rapid rate. On the second 
and clays after the onset of the episode of respiratory and circula- 
tory failure, the patient developed edema involving the faee lower 
extremities and back. At the same time, a marked disproportion betiveen 
fluid intake and output was noticed. In the forty-eight-honr period 
preceding the appearance of the edema, the patient received 7,000 c.c 
0 fluid and exei^ted 1,100 c.c. The specific gravity of the urine 
ranged between 1,0„0 and 1,028. Blood chemistiy, except for a slight 
elevation m uric acid (6.5 milligrams), remained normal. 
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At this time the patient presented evidence of clouding of conscious- 
ness and disorientation as to time and place. She became mentallj' 
confused and her speech Avas less clear. The tachycardia was more 
pronounced, the A^entrieular rate surpassing 150 per minute. Numb- 
ness of the feet developed. The cranial neiwes ivere intact, and there 
Avas no nystagmus. The superficial and deep reflexes Avere equal and 
apparently undiminished. 

The electrocardiogram gav’^e AAUtness to myocardial damage. There 
Avas marked sinus tachycardia (140 beats per minute). The PR inter- 
Aml Avas .18 and the QRS .08. T„ and Tg Avere inverted, and there Avas 
a deep Qg. Attempts to loAver the pulse rate Avith digitalis Aimre 
ineffeetiA^e. 

The fourth day after the beginning of the circulatory and respira- 
tory crisis, the patient’s blood pressure dropped to 70/30 and the fetal 
heart Avas no longer heard. In AdcAv of the progresshm circulatory and 
respiratory failure, it Avas deemed adAusable to remoAm the fetus. After 
tAvo unsuccessful Watson inductions, the membranes Avere ruptured. 
When the patient had been in labor for five hours and the head had 
rested on the perineum for forty minutes Avith no progress, a slightly 
macerated stillborn infant (dead tAventy-four hours), Aveighing six 
pounds, Avas deliAmred by Ioav Elliott forceps ; this Avas fiAm days after 
the sudden onset of eireulatoiy and respiratory distress. 

For the first fifty hours after deliAmiy, the patient’s condition re- 
mained critical. The respirations Avere 35 to 40 per minute, the ven- 
tricular rate 130 to 140 per minute, and the blood pressure 80/60. 
TAvelve hours after delivery the temperature rose to 102° F., but re- 
turned to normal in tAventy-four hours. 

On the third day post partum the patient improved noticeably. At 
this time she Avas receiving 40 milligrams of vitamin Bj a day and 
nicotinic acid to the amount of 100 milligrams daily, the smaller initial 
doses haAung been increased immediately folloAving delivery. The 
pulse and respiratory rates and the blood pressure returned to normal 
leAmls. Marked diuresis, Avith a mine of Ioav specific graA’itjq Avas 
noted. By this time neurologic examination furnished eAudence of 
severe polyneuritis. The eyegrounds shoAved pale retinas; the disc 
margins, hoAvever, Avere distinct. Corneal and pharyngeal reflexes 
Avere absent, as Avere the biceps, triceps and abdominal reflexes. Knee 
and ankle jerks could not be elicited. No response Avas obtained to 
stimulation of the soles of the feet. There Avas marked Avealmess of 
the extremities, most pronounced in the distal portions. The loAver 
extremities Avere definitely atrophied. The patient could not raise her 
legs from the bed. nor could she sit up alone. She gaA'e Amriable and 
inconstant responses to cotton and pinprick. There appeared to be un- 
mistakable hypesthesia and hjqAO-algesia in the arms and legs, more 
marked distally. Deep muscle and tendon pain Avas increased. 

No evidence of nyoeardial damage Avas found eleetroeardiographi- 
cally nine days after deliA’^ery. PR Avas .18, QRS Avas .08, T’s in all 
leads Avere upright, and the deep Qg had disappeared. 

During the patient’s entire hospital stay, from October 10 to Decem- 
ber 10, 1940, A’itamin B complex Avas administered to replenish the. loss 
resulting from persistent Ammiting. In aucav of the pronounced mani- 
festations of polyneuritis, lioAveA'er, huge doses of thiamin chloride, 
nicotinic acid and brcAver’s yeast Avere pu.shed. Avith gradual, but pro- 
.gressiA'c, improA'ement. 
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111 January, 1941, three months post partum, the patient still exhibited 
some weakness of the legs, particularly of the extensor muscles of tlm 
thighs. The marked wasting which was present on her discharge tiom 
the hospital ivas no longer evident. She walked with only slight diffi- 
culty. The biceps and triceps reflexes had returned, but the Jaiee ana 
ankle jerks were still absent. All dysesthesias of the arms and egs 
had disappeared. There was no abnormality of the cardiovascular 

system. 

At the present ivriting, seven months post partum, practically ^^^r- 
mal muscular function has returned and the patient is able to walk 
well. The knee and ankle jerks can again be elicited. _ Recovery from 
a disease in which all three manifestations of vitamin deficiency 
were observed can now be said to be complete. 


Discussion 

jMany divergent suggestions have been offered to explain the etiology 
of neuronitis of pregnancy. In 1854 ChurchilP advanced anemia, 
uremia, rheumatism and hysteria as possible causes of the paralysis. 
Jaeeoud” in 1864 gave the highly theoretical explanation that the 
paralysis is due to exhaustion of the nervous system by prolonged and 
continued excitement of the cord, whose impulses are transmitted by 
the uterine nerves, thus exhausting the excitability of that particular 
segment of the cord and closing the avenues by which motor impulses 
pass. A little later Jolly^ ascribed the paralysis to hysteria. Mbbins'* 
in 1887 was one of the first to suggest a theory of autointoxication ; he 
believed some “morbid condition” of the blood of the pregnant woman 
to be the causative factor. Tuilant,® noticing that severe vomiting 
precedes the neuritis, suggested that lack of nourishment is the prin- 
cipal cause. Polyneuritis resulting from starvation has been reported 
by Schlesingei’® and others, but histopathologic studies have been 
largely neglected. The reader is referred also to the papers of Whit- 
field' and other writers.®'^® 

Polyneuritis of pregnancy (gestational neuronitis), alcoholic poly- 
neuritis, diabetic, biliary and gastrogenous polyneuritides, postinfee- 
tious polyneiudtis, Korsakow’s syndrome and other similaidj’' mislead- 
ing names have concealed the true diagnosis of vitamin deficiency 
clinically and pathologically identical with the Oriental disease. These 
polyneuritides differ only in the particular mechanism by wdiich the 
deficiency is brought about. CowgilP^ has shown that the vitamin B, 
requirement of man is directly proportional to body weight, caloric 
intake and metabolism. 

In pregnancy, the nausea that is so often experienced restricts the 
patient’s diet to concentrated carbohydrates low in vitamin B^ content. 
Then, because of vomiting, she fails to retain all that she ingests 
Furthermore, her metabolic rate, and with it her vitamin B require- 
ment, are elevated by gestation ; it is possible also that the processes 
ot assimilation are reduced. If the vomiting becomes persistent mod- 
ern scientific therapy of so-called “pernicious vomiting” tends'to in- 
crease the severity of the avitamino.sis. With forced fluids, a tempo- 
rarv relief of the anorexia and anhydremia may result, but the removal 
ot the vitamins hy the consequent diuresis may be actually detrimental 
in that tlie vitamin B complex is washed from an already depleted liody. 

The clinical and pathologic manifestations of vitamin B, deficienev 
111 pregnancy are the same as those resulting from some of the causes 



704 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


mentioned above. The disease may make its aiipearance in either one 
or a mixture of three recognized types : 

1. The “nenritie” form, also known as “dry” beriberi, which in- 
volves the nervous system primarily. 

2. The “wet” form, or “edematous” variety, Avhich presents the 
clinical picture of diffuse edema, dependent and nondependent. 

3. The “cardiac” type, which manifests itself by disturbances of the 
cardiovascular system. 

The neurologic findings may be confined to the peripheral nerves or 
may reflect involvement of the spinal cord. Optic neuritis has also 
been reported. Korsakow,^^ avIio is credited with calling the attention 
of the medical profession to eei’tain mental changes accompanying the 
polyneuritis of alcoholism, reported with Serbski similar mental changes 
in polyneuritis of pregnancy. 

Anatomic examination of eases of gestational neuronitis brought to 
autopsy has revealed definite degenerative changes in the peripheral 
nerves. In the cases reported by Dustin,^® Lindemann^^ and Job,^® de- 
generative changes Avere found also in the anterior horn cells of the 
spinal cord. These changes were most marked in the lumbar region 
and consisted of loss of Nissl substance, SAvellings of the cells, eccen- 
tricity of the nuclei and occasional cell necrosis. Similar changes Avere 
demonstrated in the bodies examined post mortem by BerkAAUtz and 
Lufkin.^® Petechial hemorrhages of the brain and spinal cord were 
also observed; these, hoAvever, are not to be considered characteristic, 
as such changes are often obseiwed in cases of seA'ere dehydration. 
Cline,’-^ Mills^® and Patten^® haAm also reported on multiple neuritis of 
pregnancy. ' 

As a result of recent obserAmtions and investigations, the relation of 
vitamin deficiency to heart disease has become firmly established. 
Aalsmeer and Wenckebach,®® in their studies of bei’iberi in Java, 
repeatedly noticed the occurrence of heart failure in the disease. On 
post-mortem examination of many of their cases, the 3 ' recorded edema 
and “hydropic degeneration” of the myocardium. In 1933, Hanns and 
AYarter®^ described four cases of mjmcardial disease associated Avith 
poljnieuritis. In the same year, Campbell and Allison®® reported in 
Ireland a series of eight cases of poljnieuritis in Avhich the symptorns 
of cardiovascular dj^sfunction Avere more prominent than the neuritie 
signs ; thej^ explained the cardiac disturbances on an infective basis. 
The relationship to nutritional deficiencA’’, hoAveA'er, is too obA’ious to be 
ignored. Scott and Herrmann®® cited cardiac manifestations of beri- 
beri among the rice Avorkers of Louisiana. Riesman and DaAudson®'’ 
described a case of beriberi heart folloAving seA^ere Amluntaiy dietaiy 
restrictions. In 1936, Weiss and Wilkins,®® in reporting cases of “Avet” 
beriberi Avitli eardioAmseular disturbances, stressed the relationship of 
the disease to Autamin Bj deficiencj'; the administration of Autamin B 
Avas folloAved by mai’ked impiwement. Furthermore, AVeiss and his 
co-Avorkers®®’ ®‘ haA’-e reproduced cardiac disorders in animals fed a 
thiamin-deficient diet; these disturbances disappeared after the adminis- 
tration of thiamin chloride. 

Jones and Sure®® reported on a gi’oup of eighteen cases of cardiac 
insutficiencj' treated successfulh' AAdtli high A’itamin B^ concentrate. In 
the case of seAmre heart failure described Iia^ Hashimoto®® in 1937, the 
intraA'enous administration of thiamin chloride brought rapid relief 
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from precorclial distress, dyspnea aud naimea. In W38, Nylin"'' pub- 
lished his observations on eases of beriberi heart with severe laimre , 
these showed prompt improvement following the administration ot 
thiamin chloride. Yndkin"^ in 1938 presented a ease of beriberi with 
cardiac manifestations which responded to thiaiiiin cliloride^ therapy. 

Dustin, Weyler and Roberts"'" analyzed the electrocardiographic 
changes in cases in which there were histories of iinbalaiiced diet and 
clinical evidence of vitamin B, deficiency. They noticed a rapid rate, 
increase in duration of the electric systole, tendency to low voltage, 
and flattening of the T waves in leads I, II and III. Defects in the 
electrocardiogram disappeared following treatment ‘'vitb thiamin 
chloride. Williams, Mason and Smith"" demonstrated similar changes 
in the electrocardiograms of four young women who had folloiyed 
diets deficient in vitamin B,. Weiss, Haynes and ZolP’ observed like 
electroeardiographie changes in vitamin B-deficieiit rats, where also 
disappearance of the defects followed dosage with vitamin B^. 

In the case reported here, all three manifestations of vitaiiiin B^ 
deficiency appeared, all secondary to prolonged, persistent immiting in 
the last trimester of pregnancy. On the patient’s admission to the 
hospital, mild signs of peripheral neuritis were observed. She was 
therefore given what was considered to be an ample amount pf vitamin 
B in all forms. However, in view of the more serious complications of 
vitamin Bj deficiency that subsequently developed, it would appear 
that the initial dosage was insufficient. In addition, it must be reinem- 
bered that this patient was treated primarily for her "pernicious 
vomiting" with large amounts of intravenous fluids, which, by the con- 
sequent diuresis, probably further reduced her already depleted vita- 
min B stores. 

The sudden increase in pulse rate together with the change in 
quality of the heart sounds, the fall in blood pressure and the grossly 
detectable enlargement of the heart associated with the changes in 
the electrocardiogram, reflect the damage sustained by the cardiovas- 
cular system as a result of vitamin Bj deficiency. The suddenness with 
which cardiac failure can occur during the course of the disease has 
been described in scAmral of the articles cited j^reviously 

The appearance of edema in the second and third days after the 
onset of circulatory failure, and the associated oliguria with highly 
concentrated urine, can categorically be described as the "wet” type 
of beriberi. 


The marked increase in efficiency of the circulation, namely, the 
disappearance^ of the signs and symptoms of vasomotor collapse, the 
improvement in quality of the heart sounds and the disappearance of 
all defects in the electrocardiogram, in contrast to the lag in improve- 
ment of the neurologic disorders following intensive vitamin B therapy 
furnishes definite evidence of myocardial damage. 

^10 diuresis which took place during the period ot improvement, 
both ot which succeeded the increase in dosage of vitamin B, is to be 
noted. A similar observation has been made by Jones and Bramwell."" 

The lack of parallelism between the rates of improvement in circula- 
tory and nervous function is striking. Apparently the cardiac dis- 

ther^J^^ completely to intensive vitamin B 

theiapj. In Hashimoto s* ease, the clinical manifestations of both 
ight and left ventricular failure improved dramatically after the in- 
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travenous 'administration of Yitamin (tMamin chloride). Van 
Bogaert®^ in 1938 described the ease of a young man who had developed 
cardiac failure as a result of alcoholic beriberi ; the patient recovered 
rapidly when treated with thiamin chloride. In the experiments per- 
formed by Weiss and his associates,-®'”'^ in which cardiac disturbances 
were induced in animals fed a thiamin-deficient diet, the disappearance 
of symptoms following the administration of thiamin chloride was 
prompt and rapid. Similar experiments were done by de Soldati,®® 
who in addition demonstrated the swiftness with which defects in the 
electrocardiogram are remedied by the use of thiamin chloride in de- 
ficiency animals (dogs). PeiP' and Keefer®® also gave their attention 
to this problem. 

The nenritie manifestations in the ease reported herewith responded 
very slowly to vitamin Bj therapy. The long interval that elapsed 
before practically normal function was restored is perhaps indicative 
of more extensive changes than those involving the peripheral nerves. 
It would not be assuming too much to state that some damage was sus- 
tained by the gray matter of the anterior horns, particularly in the 
lumbar region. 

Summary 

A case is reported in which all three manifestations of vitamin Bi 
deficiency were observed, namely, the “nenritie,” “cardiac” _ and 
“edematous” varieties, all secondary to prolonged, persistent vomiting 
in the last trimester of pregnancy. The dramatic response of the 
cardiac dysfunction to vitamin B^ therapy, in contrast to the lagging 
improvement of the nervous disturbances, is to be noted. The litera- 
ture on vitamin B deficiency is reviewed. 

51 East Ninetieth Street 
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THE EFFECT OF A SALT-POOR DIET ON THE 
LENGTH OF LABOR 

Donald M. Schuitema, M.D.,*' Grand Rapids, Mich. 

(From the Stdvation Army Eome and EospHal) 

I N THE la.st decade there have apiieared a ntiraber of reports in the 
literature stating that a salt-poor diet in the latter part of preg- 
nancy results in a shorter labor and often in less severe labor pains. 
This observation was first noted by Hof stein and Petrequin in 1931, by 
Karpati, and several years later by Reeb and Israel. Two series of 
eases were reported in the United States in 1940 by IVadlow and by 
Ponieranee and Daichman. All these workers agree on the effects of 
a salt-free diet in shortening labor. 

In view of the apparent success of these investigators it was decided 
to place 50 patients on a rigidly controlled salt-poor diet and to use 50 
others for control. Patients of the Salvation Army Home and Hospital 
in Grand Rapids, Michigan, were available for this study. Since the 
patients were institutionalized it was possible to supervise their diet. 
Separate food without salt was prepared for those on the salt -poor diet, 
and they ate at separate tables at wdiich salt was not served. All pa- 
tients on the salt-poor diet were volunteers. All cases studied were 
primipara. They came from similar environments and the same doctor 
gave prenatal care and delivered all patients in both groups in about 
the same period of time. The length of time for Avhich patients were 
kept on a salt-poor diet ranged from four to nineteen weeks. In order 
to determine the extent of the salt-poor diet, chloride determinations 
were made weekly on 24-hour urine specimens. 

Only the normal deliveries were used for the anal.ysis of the results. 
All lab ors were of spontaneous onset, klost of the deliveries rvere by 

’C.-ipUiin. V. S. Army, in active service. 
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low forceps, only 15 per cent of the salt-poor group and 19 per cent 
of the control terminated spontaneously. Toxemias, of which there 
were five in the control and three in the salt-poor group, and breech 
extractions of which there were four in the control and two in the salt- 
poor group, were excluded. 

The average weight gain in pregnancy is comparable in both gi-oups. 
The control group gained 23.2 pounds, while the salt-poor group gained 
21.4 pounds. The groups are also comparable with respect to age. The 
average age of the control is 18.2 while that of the salt-poor group is 
19.2 years. 

Sixty-five per cent of the control and 75 per cent of the salt-poor 
group were below 20 years of age. Since this comparability minimizes 
the effects of age on the duration of labor, it is interesting to note that 
the length of labor of the different age groups is quite constant in the 
salt-poor group and variable in the control. (Table I.) 


Table I 


AGE 

SALT-POOR 

NO. CASES 

LENGTH OF 
LABOR — HOURS 

CONTROL 

NO. CASES 

I.ENGTH OF 
L.ABOR — ^HOURS 

14 to 16 

7 

8.1 

9 

8.5 

17 to 19 

25 

7.7 

22 

10.7 

20 to 22 

10 

7.5 

7 

9.0 

23 to 25 

4 

7.5 

o 

O 

4.9 


It should be noted, however, that textbooks give the average duration 
of labor in primipara as 18 hours and in multipara as 12 hours. Adair, 
Dieclonann and co-Avorkers in some 500 normal patients found the aver- 
age duration to be 14.8 hours for primipara and 8.4 hours for multipara. 
Furthermore, Diecltmann and BroAvn found the aA’erage duration of 
labor in toxemic patients to be 16.3 hours for primipara and 9 hours for 
multipara. They did note that the labor in multiparous patients Avith 
edema Avas tAVo hours less than those Avithout edema. jMany of the 
edematous patients had been on a salt-poor diet for days or even several 
Aveelvs. It is obvious that the duration of normal labor in both primipara 
and multipara is decidedly less than the usual figures giA'^en in textbooks. 
Therefore, studies of the effect of a salt-poor diet must be compared Avith 
a control group, instead of data taken from textbooks. 

The results and their statistical treatment are giA^en in Table II. 


Table II 




MFAX’ 



SIGNIFICANCE 


NO. C.VSES 

HOURS 

KAXGE 

ST. DEV. 

ST. ERROR 

Salt-Poor 

46 

7.28 

1-26 

4.39 

.65 1-50 

Control 

41 

9.02 

2-35 

6.13 

.96 


Although there is a difference’ of 1.74 hours in the lengtli of labor 
betAveen the control and the salt-poor group, the individual A'ariations 
in the groups Avere such that this difference is not statisticallA’’ sig- 
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hifieant. Here again it may be noted from the differences in range 
and in standard deviation that the variations in the length of labor 
were much sinallei’ in the salt-poor than in the conti’ol group. 

For comparison the results from other papers on this subject are 
given in Table III. Only primiparous normal deliveries are included 
in the table. 

Table III 




SALT-POOR 

CONTROL 

AUTHOR 

NO. 

length op L.^B0E- 

— NO. length 

OF LABOR — 


GASES 

HOURS 

CASES 

HOURS 

Hofstein A- Petrequin 

0 

3.96* 



Eeeb & Israel 

10 

4.03* (4.65) 



Reel) 

56 

5.25* (6.0) 

• 


Pomerauee & Daicliman 

51 

9.9 

33 

22.9 

Wadlow 

34 

6.58 

100 

13.08 


*These figures indicate time of complete dilatation wliile figures in parentheses 
are calculated time of delivery. 


The figure 22.9 hours for normal labor does not correspond with the 
usual observations and, of course, should not have been used for com- 
parison with their treated group of patients. Tlie differences in the 
length of labor between the control and the salt-poor groups shown in 
the above table are mucli greater than reported here. The length of 
labor of the salt-poor group agrees well with that given by Wadlow 
but the length of labor of the control group is much loiver than either 
of the two reported in Table III. Wadlow does not state exactly how 
long his patients were restricted in salt intake, but the patients of 
Pomerance and Daichman were kept on a salt-poor diet for about six 
months. It is highly improbable that any of the patients maintained 
a salt-poor diet for six months, primarily because food is so unpalatable 
without salt, and secondly, because of the difficulties involved in obtain- 
ing such a diet. Seventy per cent of the patients reported in this paper 
Avere on a salt-poor diet for no longer than ten weeks. Unfortunately, 
the diet contained an excessive amount of salt. 

If a salt-poor diet in the latter part of pregnancy shortens labor, 
the length of labor might shoiv some variation with the duration of the 
salt-poor diet. 


Table IV 


KO. CASES 


DERATION op SALT-POOR 
DIET IN WEEKS 


LENGTH OF LABOR — HOURS 


IS 3 to 6 S.O 

IS 7 to 10 7.2 

11 11 to 14 7 2 

_2 15 to 18 7.0 


There is a tendency for the length of labor to decrease with the 
duration of the salt-poor diet but it is not very marked. Tliere is a 
noticeable reduction after the .sixth week. From tlien on it does not 
seem to make much difference hotv ninch longer the salt i.s restricted 
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Since all of the patients under consideration had .normal pregnancies', 
we can consider the 24-hour chloride output as an indication of the 
efficacy of the salt-poor diet and may note Iioav the length of labor 
varies with the extent of salt restriction. 


Table T 



5 TO 5.9 

GRAilS SODIUM CHLORIDE 

6 TO 6.9 

7 TO 7.9 

No. Cases 

6 

14 

7 

Length of Labor — Hours 

6.0 

7.6 

10.7 


There seems to be a marked tendency for the duration of labor to 
increase Avith increasing salt output. Or to put it another Avay, the 
length of labor seems to decrease Avith greater salt restriction. The 
greater increase in the 7 to 7.9 group is due to one 26-hour labor Avith- 
out Avhich the aAmrage length of labor for that group is 8.1 hours. A 
feAv scattered eases in other categories were not included in the table. 

A salt-free diet implies that there is less than a gram of sodium 
chloride ingested per 24 hours. A salt-poor diet implies that the in- 
take of sodium chloride is less than three grams per 24 hours. Dieck- 
mann and BroAvn haAm stated that the pregnant patient Avith toxemia 
is, as a rule, adhering to her diet if the 24-hour excretion of sodium 
chloride in the urine is less than three grams. This, of course, Avould 
not hold in loatients Avith an oliguria or Avith marked edema. It is 
disappointing to note that although all pregnancies studied Avere nor- 
mal and the diets presumably strictlj'’ adhered to, yet the sodium 
ehloi’ide excretion on a salt-poor diet averaged about 6.5 grams per 24 
hours. Unfortunately no studies could be made of the control group. 
I believe that the patients in my series Avere as carefully controlled as 
any reported in the literature A\ith the possible exception of Keeh and 
Israel Avho did not consider a diet salt -free unless the 24-hour excretion 
of sodium chloride Avas less than tAvo grams per liter. HoAveAmr, since 
the aA'erage 24-hour urine Amlume is 1,500 c.c. this AA’ould mean that the 
minimum excretion of sodium chloride by their patients Avas three 
grams per 24 hours, and the aA'erage excretion could have been and 
probably A\'as much more. 

There AA'ere fcAver patients AAuth toxemia in the salt-poor group than 
in the control AAdiich, of course, is to be expected. 

Summary 

1. A group of 50 patients Avere kept on a salt-poor diet for from 4 
to 19 Aveeks before term, and their length of labor compared AAdth that 
of another group of 50 used as a control. 

2. These tAvo groups Avere comparable Avith respect to age, eiiAdron- 
ment, diets, and obstetric treatment. 
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3. The salt-poor group had a mean length labor 1.74 hours shorter 
than the control, but this difference Avas not found to be statistically 


significant. 

4. There Avere smaller 


Amriations in the length of labor in the salt- 


poor diet group than in the control. 

5 The tendency for labor to be shorter Avith greatei salt lestiiction 
and Avith increasing duration of the salt-poor diet AAmuld seem to indi- 
cate that there might be a marked decrease in the length of labor Avith 


a true salt-poor diet. 


I wish to thank Dr. Pearl Kendrick of the Michigan State Laboratories for the 
chloride determinations and Sylvia Kramer, Ph.D., of the department of obstetrics 
and gynecology, University of Chicago, for help in analyzing the results. 
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LEUCEMIA AND PREGNANCY 

A Case Report and ReAdeAv of the Literature 

Joseph L. McGoldrick, A.M., M.D., F.A.C.S., and 
Warrex a. Lapp, M.D., Brooklyn, N. Y. 

fProm iJie Department of Ohstefrics anr? GynecoJofjy, Kings County Hospital) 


A CA>SE of chrouic myelogenous Icucemia associated Avith pregnancy 
Avas recently encountered hy us. The coexistence of pregnancy 
and leucemia is rare. A report of our case and a reAnew of the literature 
arc hercAvith presented. 

Case Report 


The patient, a 31-year-old Avhite female, graAoda Adii, para Aui, Avas 
referred to Kings County Hospital on December 19, 1942 hy a local 
physician aaTio had seen her earlier on the day of admission. She had 
had no prenatal care for this pregnancy. Her last menstrual period 
had begun on March 4, 1942 ; and the expected date of her confinement 
had been placed on December 11, 1942. Labor pains had begun at 
2 A.M. on the morning of admission, being Aveak and ineffective, re- 
cnrnng every 15 to 30 minutes. A bloody show was noted at 10 A.jt. 
On admission, the memln-anes Avere intact. Pains Avere recurrino- at 
5- to 10-minnte intervals, lasting 30 seconds, and of moderate intensitv 
Ihe patient had not felt fetal activity for 36 hours prior to admission 
She had noted no toxic symptoms throughout the gestation, except for 
a rash on her face Avhieh had become Avorse of late. 

Past diagnosis of chronic mvelogenons leucemia had 

been made D/a years previon.sly. and the patieiU had been admitted 
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to a city hospital near her on 9/6/41 for irradiation therapy to the 
spleen. Blood count on 10/2/41 was as follows: B.B.C. 3,800,000; 
Hemoglobin 80%; W.B.C. 176,000. The differential count revealed 15 
polymorphonuclear leucocytes, 32 metamyelocytes, 30 myelocytes, and 
23 myeloblasts. A total of 1,350 r. units was administered to the 
spleen. A blood count on 10/9/41 revealed a 90% hemoglobin and 
R.B.C. 4,760,000. The patient was last seen on 4/15/42, at which time 
the W.B.C. was 80,000. She was given 100 r. units to the spleen on 
that visit. Family history was noneontributory. Venereal history was 
denied. There were no previous operations. Menstrual ; 14 by 28 by 
3, cycle always regular. Obstetrical ; 7 previous deliveries, there being 
4 female infants, 3 male infants, each spontaneously at term. First 
delivery 1931. Last delivery 1940. Largest child iveighed 81/^ pounds 
at birth. 

Physical Examination . — The patient was an emaciated, white female, 
appearing chronically ill, but in no acute distress. Temperature 99° F., 
pulse 88, respirations 22. There was a maculopapular eruption on the 
face and chin, with some enisting present. The lungs were clear to 
percussion and auscultation. The heart sounds were of fair quality. 
No thrill or murmurs. Blood pressure 134/96. The spleen was pal- 
pable in the left upper quadrant, filled the entire left side of the ab- 
domen, extended down almost to the iliac crest on the left, was solid, 
firm, not tender. The fundus of the uterus extended four fingers above 
the umbilicus. A fetal head was palpable in the fundus, while the 
breech was dipping in the pelvis. No fetal heart was heard. Pelvic 
measurements were ample. There was no lymphadenopathy. There 
was no edema of the extremities. On rectal examination, the cervix 
was not yet effaced or dilated. 

Laboratory Data . — Urine was negative. R.B.C. 3,200,000. Hemo- 
globin 55%. W.B.C. 250,000. Differential count as follows: poly- 
morphonuclear neutrophiles 40, myeloblasts 10, metamyelocytes 25, 
myelocytes 15, lymphocytes 10. 

At 4:20 p.M. on day of admission, patient delivered spontaneously 
a 6-pound stillborn male infant, LSA, frank breech presentation. In- 
fant was macerated, but appeared normally developed in all respects. 
Duration of labor, 141/2 hours. Blood loss minimal. ' 

The temperature was septic in type subsequent to delivery, rising to 
102.6° P. orally on the first post-partum clay, and rising less each 
successive day thereafter. The patient offered no complaints. The 
lochia was always adequate in amount and was not foul. There was 
no abnormal tenderness of the fundus or pelvic organs. Fundus re- 
mained firm and was involuting normally. Breasts were soft and 
atrophic. Pace lesions cleared up with balsam of peru and sulftu oint- 
ment. The patient was placed on a sulfathi azole routine empirically 
on 12/23/42. On 12/26/42, the patient complained of pain in her left 
ear. Examination revealed a left acute catarrhal otitis media, .not 
marked, associated with a catarrhal rhinitis. 

Throughout her hospital course, the patient refused many of her 
medications. She was uncooperative, depressed, and occasionally emo- 
tionally unstable. She refused blood transfusions. She refused food. 
On December 26, 1942, the patient signed her release and left the ward, 
despite advice to the contrary. The temperature on discharge was 
99.6° F. orally, pulse 120. 
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The Datient failed to return to us for any subsequent postpartum 
checkup; but' when called iipon by a member of the ^ isiting Nimses 
Association the patient Avas found to be up and around, able to do 

her housework, and offering no complaints. She was ti-Lliftlon 

to the city hospital nearest her, which had given hei the iiiad ation 

therapy previously, for further blood studies and 

courses. The patient Avas last seen there on June 2, 1943, at Avhich 

time her condition ayos fair, and she Avas given 600 r. units to the spleen. 


E-eAueAv of Literature 

The coexistence of pregnancy and leueemia is rare. So far as is 
knoAvn, there liaAm been only tAvo men avIio haAm themselA'es seen as 
many as three cases of leueemia associated with pregnancy.®® Grier 
and Richter,®" in 1939, reported a total of 75 cases collected from the 
literature, of A\diich they used 62 cases for statistical studies. Exten- 
shm summaries of the literature liaA'e been preAuously reported by 
Kosmak,^® Ohlsson,"" Bower and Clark,"^ Neumann,"" Debiasi,®® Gar- 
assi,®® Mehta, and Forkner.®® 

At the present time, Ave liaAm been able to collect references to 111 
eases, of Avhich in 79, Ave feel the diagnosis of leueemia associated Avith 
pregnane}' is sufficiently Avell enough substantiated to be used for sta- 
tistical purposes. 

There doubtless have been a number of cases of pregnancy occurring 
Avith leueemia Avhicli have never been reported in the literature. Other 
cases have gone unnoticed, because they AA'ere included in surveys and 
topical discussions of leueemia, Avitli no special emphasis placed on the 
presence of pregnancy. 

As first noted by Forkner,®® the cases reported by Ingle, ^ Stillman,® 
and Sutcliffe^" cannot be accepted because the diagnoses Avere not defi- 
nitely established and it is possible that the patients Avere not leucemic. 
In the cases reported by Paterson (3 eases)," Greene (2nd case),® Her- 
man,"® and Galabin,"" the data are incomplete and though these may 
liaA^e been cases of leueemia associated with pregnancy, they cannot 
be accepted as such. The case reports presented by Nagy,®® Donati,'"® 
Tsehopp,®® and Laforet®" could not be obtained for inclusion in our 
study. In the eases reported by Savarc (2 cases),"® Debiasi (1st 
ease),®® and Pontoni,"" the data presented seemed to suggest diagnoses 
other thaiA leueemia and hence are not included here. In 8 other eases, 
the authors, i.e., Brant;®® Schreiner and Mattick;®® Sergent and Mig- 
not;"® Hauch;®® and Erf, Tuttle, and LaAv rence®" haA'e merely men- 
tioned that they had encountered eases of pregnancy associated Avith 
leueemia. The data thus presented arc inadequate for statistical use. 

A fcAv eases of leueemia beginning after the termination of preg- 
nancy have been reported. The cases'observed by Jaggard," Schenk,®® 
Hauling, lumball, and Janes,®® and by Forkner®® are described else- 
Avhere in more detail. Forkner cites the obserAmtions of lYard®® Avho 
found 4 cases in Avliich leueemia began soon after parturition. Forkner 
also includes the case report by IMarmol avIio obsei-A-ed a fatal case of 
leueemia, beginning tAvo months after a normal childbirth. Leube and 
i'lcischner® described a case of myelogenous leueemia developing 4 
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months post partmn, which ended fatally six weeks later. The case 
reported by Isaacs'® is nnnsnal in that the patient Avho Avas suffering 
from lymphosarcbma had a remission during pregnancy, AAuth the onset 
of a lymphosarcoma cell leucemia eight months post partuni. 

The association of pregnanej^ AAUth leucemia etiologicallj^, is a factor 
to be considered. Cameron® faAmred the idea that a reciprocal rela- 
tionship existed betAveen the tAAm. Sanger’* stated that pregnancy 
neither affected the origin nor the course of leucemia. Debiasi®” felt 
that, though pregnancy aa'us not the etiological factor in the produc- 
tion of leucemia, it at least acted as the releasing cause. Hiissy'® 
conjectured that leucemia AA’^as due to a toxic principle elaborated by 
the pregnancy. 

In classifying our eases depending upon the blood studies, aa-^c found 
34 acute leucemias associated AA-itli pregnancy as compared to 45 chronic 
cases. Statistics on 75 eases deAnloping leucemia prior to or during 
pregnancy are liereAAUtli reported. 

Of the acute cases, 17 AAnre of the myelogenous type, 9 were Ijni- 
phatie, 2 hemoeytoblastie, and 3 AAmre unclassified. The onset of the 
disease in all but tAin eases occurred after the onset of pregnancy. 
The disease seemed to bear no other relationship in onset to the length 
of gestation, except that seAmral more eases were reported as begin- 
ning in the seAnnth month than for the other months of gestation. 
Paritj’- likeAAdse seemed to bear no relationship to the onset of the dis- 
ease ; and as AAmuld be expected, the greater number of eases AA^as noted 
in primiparas and uniparas. The aA'erage age of the patient at the 
time of onset of the leucemia AAms 28.04 years. Life expectancj^ after 
onset of the disease averaged about ten Aveeks. Maternal mortality 
Avas 100 per cent. Pour died during pregnancy ; 5 died during parturi- 
tion; 22 died post partum. Only tAvo eases ihmd as long as 14 days 
after delivery. Petal mortality Avas 60 per cent, there being 9 still- 
born infants and 3 neonatal deaths as compared to 8 live babies ob- 
tained. SeAmre post-partum hemorrhage Avas encountered in 5 cases, 
AA'hich AAYTS fatal in 2 instances. Of 20 cases AAfiiich Avere not artificially 
interrupted, 9 proceeded to term, Avhile 11 had spontaneous induction 
of premature labor. Only three stillborn infants Avere obtained AAfiien 
the pregnancy Avas alloAved to proceed to term. 

The ijrognosis seemed better if the patient aa^s affected Avith the 
chronic tj’jAe of leucemia. Of the 44 cases thus included here, 41 Avere 
of the myelogenous and 3 Avere of the lymphatic tjTDe. The aA’erage 
age of the ijatient at the time of onset of the disease in chronic leu- 
eemias AA’as 30.63 years. Though obseiwed in three primiparous pa- 
tients, chronic leucemia seemed more closely associated AA'ith multi- 
parity than did the acute forms. Only 6 cases deA'eloped chronic 
leucemia during the pregnancy, 51.3 per cent haA'ing had chronic leu- 
cemia for longer than 1 year before conception occurred. IMaternal 
mortality here reached 36.5 per cent. One patient died undelivered, 
one during parturition, one shortly post partum, and 12 AA’ithin one 
year after parturition. Of those cases not interrupted, 20 Avent on to 
full term before labor began. In 2 other instances, labor began spon- 
taneously at SY 2 months ; in 8 cases, labor began spontaneously at 8 
months or less. ScA'ere hemoi’rhage Avas noted in only three eases, it 
being fatal in one of these three. Fetal mortality in the ease of chronic 
leucemias Avas 16.4 per cent. Only tAvo stillborn infants Avei-e noted; 
also tliree neonatal deaths due to prematurity. Healthy twins Avei-c 
delivered on tAvo occasions. 
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As noted previously, pregnancy complicating chronic lymphatic leu- 
cemia is very infrequent. Russell®® considered his ease as being an 
example of the lymphogenous type and as such, is included here ; 
although Grier and Richter felt that it should be included as an acute 
or subacute type because of the rapid course of the disease after onset. 
Ranger,®® in i935, reported a case of chronic lymphatic leucemia, pres- 
ent for 3 years, complicated by pregnancy. A normal infant was de- 
livered at term without ill effect to the mother. Harrison and Reeves, 
in 1939, reported a case of chronic lymphatic leucernia of 8 months 
duration complicated by pregnancy, on whom an abortion was induced 
at 2 to 3 months gestation, without ill effect to the mother. 

Jaggard," in 1890, described the first ease of leucemia developing in 
the post-partum period. His patient, a 34-year-old multipara, after an 
apparently normal gestation and parturition, developed an acute leu- 
cemia 6 weeks later. Schenk,®® in 1923, reported the ease of a 21-year- 
old female who had a spontaneous abortion at 2 months’ gestation. 
Three months later she ivas operated for what proved to be a ruptured 
corpus luteum cyst, immediately after which she developed an acute 
myelogenous leucemia. The case reported by Haining, Kimball, and 
Janes®® was rurusual, in that the patient developed an acute monocytic 
leucemia approximately 6 months after a normal delivery. The patient 
died 6 months later, following a left inguinal colostomy for intestinal 
obstruction due to a localized reticulosis of the. rectum. Forkner®® 
reported the onset of a subacute or chronic myelogenous leucemia, _ be- 
ginning late in the pregnancy or early in the puerperium, the patient 
dying ten months after parturition and the onset of symptoms. 

Leucemia seems to predispose to spontaneous induction of premature 
labor. Of 49 cases of acute and chronic leucemias allowed to progress 
in their pregnancies without interference, 21 cases, or 42.8 per cent, 
developed premature labor. 

Likewise, cases which had been subjected to considerable irradiation 
by either roentgen ray or radium and in whom sterilization might well 
be considered a good possibility by virtue of this exposure, have con- 
ceived and carried to term, delivering normal infants.^®’ 

Although hemorrhagic diatheses are supposedly part of the leucemie 
picture, it is to be noted that only three fatal hemorrhages were ob- 
served in a series of 75 cases. The ease of Lazarus and Fleischmann^® 
died of hemorrhage in the third stage of labor, following a spontaneous 
abortion at 5 months’ gestation. The case of Geller^® had a fatal 
hemorrhage _2 hours after a cesarean section. SaidF® ascribed the 
fatality in his case to j^ost-partum hemorrhage due to uterine atony. 

Several authors have observed that their patients withstood parturi- 
tion fairly well, only to go into profound collapse shortly thereafter, 
from which they failed to respond despite vigorous and often heroic 
treatment. Exitus was usually rapid following the collapse. No ex- 
planation for this was determined at necropsy. 


An acute exacerbation of the leucemie pi'oeess has been frequently 
noted following parturition. _ The white cell count shows a rapid ele- 
^ ation of inmiatuiG cells ■which can only be controlled, by appropriate 
measures, preferably irradiation. For the most part, however it would 
seem that the course of leucemia is not greatly, if at all, affected by 
the pregnancy. In a few instances, overdistention of the abdomen as 
a result of the enlarging uterus in the presence of a greatly enlarged 
liver and spleen has caused discomfort to the patient Herman^ fit 
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that under such circumstances, premature termination of the preg- 
nancy would be advisable. 

Autopsies on leucemie females have frequently shown extensive len- 
cemic infiltrations of the genital tract, especially of the ovaries and 
uterus. This would seem to limit the frequency of pregnancies oc- 
curring with the disease, but as reported by Cameron® and Neumann,^' 
several pregnancies may be observed in the same patient during the 
course of her disease. 

Hofstein®® favors the theory that the prognosis for the mother de- 
creases with each successive pregnancy ; and that in the late stages of 
leucemia, pregnancy is not well supported. If pregnancj’’ occurs dur- 
ing the first year or two of chronic leucemia, Hofstein feels that there 
is a good chance of delivery at term without much danger for the 
mother. Neumann^^ and Brandstrup^® also adhere to these views. 

No leucemie child has ever been delivered of a leucemie mother. 
This is hardly what one would expect. Leucemia has been transmitted 
from one animal to another in the laboratory, using related mice or 
fowl. It is therefore indeed surprising that leucemia in the pregnant 
woman is not transmitted to the offspring, inasmuch as leucemie cells, 
much like neoplastic cells, seem able to invade surrounding and dis- 
tant tissues. 

Cameron® observed a leucemie blood picture on the maternal side of 
the placenta in the intervillous spaces, with a normal blood picture 
on the fetal side in the chorionic villi. Lindbrones,^® Hilbert,^® and 
Askanazy^^ made similar observations. It would seem that the pla- 
centa acts as a barrier to the transmission of the disease process. 

Congenital leucemia has been observed, but in no case was the leu- 
cemic child ever born of leucemie parents. Sanger^ reported a ease 
of a premature stillborn infant who at autopsy showed all the char- 
acteristics of a true leucemia. Koch®^ reported a similar case in 1922. 
Geshichter and 'Widenhorn®' in 1934 reported a case in which the in- 
fant died of acute leucemia 9% hours after birth. In 1939, Morrison, 
Samwick, and Rubinstein®'^ tabulated 27 cases which had been reported 
as being examples of congenital leucemia. Of these, the authors ac- 
cepted 7 as being cases in which the diagnoses were truly substantiated. 

Opinions concerning therapeutic procedures to be adopted. in preg- 
nant leucemie patients are by no means uniform. Ohlsson,^^ Saidl,®® 
Naujoks,®'* and Hofstein®® advised that early pregnancy should be in- 
terrupted at once. In general, however, it is the opinion of most 
authors that the shock of interx'uption is just as great as at parturition. 
Inasmuch as the course or outcome are little if any affected by the 
progress of the pregnanejq it Avould seem advisable to alloAV the preg- 
nancy to continue. Taussig'® states that in acute leucemia there is so 
little to gain by the abortion that it hardly if ever is justified. Inter- 
ruption may be justified in terminal cases Avhere the possibility of sav- 
ing a A’iable infant presents itself. 

The use of arsenic as a method of treatment of chronic leucemia 
during the progress of pregnancy deserves consideration, and it may 
be shown that this is the most rational procedure. The undesirable 
effects on the fetus of irradiation, as pointed out by Rolleston,®' 
Jklurphy,®® and IMurphy, Shirlock, and DoU®- preclude its use during 
pregnancy. There is no contraindication to the use of FoAvler’s solu- 
tion during pregnancy, and experimental evidence seems to indicate 
that inorganic arsenic reacts favorably on the health and physical state 
of the fetus. 
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Sheehan, H. L., and McLetchie, H. G. B.: Simmonds’ Disease Due to Post- 

Partum Necrosis of the Anterior Pituitary, J. Obst. & Gj-naec. Brit. Emp. 50: 

27, 1943. 

The authors report a rather rare case of Simmonds' disease due to postpartum 
necrosis of the pituitar 3 ^ gland. The patient died six days after delivery of the 
child. The characteristic clinical course of the disease was present, and the findings 
were confirmed by autopsj'. A true “pituitarj' cachexia” was present clinically. 

Treatment of these cases is not very successful. Other authors (Sheehan and 
Murdoch) have found that the production of a subsequent pregnancj' leads to definite 
clinical improvement. Endocrine substitution therapj’ has given some promising 
results. The patient should also be on a salt diet and should never go a single 
daj' without an adequate food' intake. 


William Berman. 



ECTOPIC DECIDUA IN VERMIFOEM APPENDIX 
Showing (1) Acute Appendicitis and (2) Acute Periappendicitis 
S. Sanes, M.D., AND Amour P. Liber, M.D., Buffalo, N. Y. 

(From the Edward J. Meyer Memorial Hospital, Buffalo, N. Y., and the 
Montgomery County Lahoratories, Amsterdam, N. Y.) 


A lthough its occurrence in the appendix is well known enough 
to receive mention in obstetric textbooks, ectopic decidua, to our 
knowledge, has not been reported in the American literature as an 
incidental finding in a surgical specimen showing either acute appendi- 
citis or acute periappendicitis. By discovery in our cases of decidua 
in the inflamed appendix during routine examination, the pathologist 
was able to make— in addition to that of acute appendicitis, and peri- 
appendicitis — the diagnosis of pregnancy without clinical information 
concerning the condition of the patient. 


Case 1. — Pathologic Description: The Laboratory of the_E. J. Meyer 
Memorial Hospital, Buffalo, New York, received for routine examina- 
tion an appendix and an isolated fibroid which had been remoAmd by 
Dr. James 0 ’Connor from a 35-year-old white woman on April 17, 1942, 
at the DeGraff kleniorial Hospital, North Tonawanda, New York. No 
other clinical information accompanied the specimens. 

Appendix. — lilicroseopically, it revealed acute diffuse phlegmonous 
appendicitis with focal lesions in mucosa, and fibrinopurulent periap- 
pendicitis. Of particular interest were certain findings in the subserosa. 
In this layer, scattered at different levels, were complexes of decidual 
cells (Fig. 1). Some of these were situated close to the outer muscle 
layer. Some surrounded blood vessels. Others lay just beneath serosa 
where in places they formed elevations of the surface. In certain com- 
plexes, decidual cells were separated by edema. There was also inter- 
stitial infiltration of neutrophils. Many decidual cells show-ed regressive 
changes. Spaced serial sections of the appendix disclosed no signs of 
endometriosis. 

Microscopically, the tumor was a leiomyoma. Interestingly enough, 
there were changes commonly found in pregnane^^ : iirterstitial edema 
and swelling of cells with double nuclei and mitotic figures. In its 
outer portion, the leiomyoma shoAved acute inflammation Avith leuco- 
cytic infiltration and Avith fibrinopurulent exudate. There was no de- 
cidual reaction on the surface. 


The pathologic diagnosis Avas acute appendicitis and periappendi- 
citis; ectopic decidua in appendix (pregnancy) ; leiomyoma. 

Clinical History.— The patient entered the hospital April 17, 1942, 
Avith the complaint of nausea of 12 hours’ duration. Abdominal tender- 
ness and muscle spasm, and leucocytosis Avere found on examination 
ihe last menstrual period occurred October 10, 1941. 

At operation, tlic uterus Avas noted to be the size'of a 7 months’ prc"- 
nancy. A lemon-sized, pedunculated, subserous fibroid that presented 

exposed, purulent fluid escaped. The appendix Avas aeutelv inflamed 
It Avas not adherent to uterus or adnexa. Sulfanilamide poAvder was 
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Fig. 1. — Decidual cells in acutely inflamed appendix of Case 1. 
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placed in peritoneal cavity, drains were inserted.^ The postoperative 
diagnosis was acute appendicitis; localized peritonitis; uterine hbroid; 
pregnancy (about 7 months). 

Except ior cyanosis in the first three days after operation, the patient 
had an uneventful recovery. On June 28, 1942, she gave birth to a pre- 
mature female infant, weight 4 pounds 4 ounces. 

Case 2. —Pathologic Description: The Montgomery County Labora- 
tory received an appendix with fibrinopurulent exudate both over and 
beneath its partially eroded serosa, which had been removed by Dr. 
Roman R. Violyn from a 31-year-old white woman at St. Mary's Hos- 
pital, Amsterdam, New York. 

Microscopic Findings . — The mucosa, submucosa and circular muscu- 
lature of the appendix were intact. The longitudinal muscle showed 
.slight neutrophilic infiltration in its outer portions, increasing rapidly in 
density until, in the subserosa, there appeared an intense and diffuse 
purulent infiltrate.' The mesothelial cells were swollen and desquamated. 
Immediately beneath the mesothelium or a short distance within the sub- 
serosa and mesentery, were large cells arranged in small groups and 
concentric layers 2 to 6 cells in thiclcness. The cells measured from 15 
to 30 micra in diameter, with sharp borders, having rounded forms at 
the edges of the groups and polygonal in the interior. The cytoplasm 
stained a pale, slightly bluish-pink, and in many cells, it contained a 
lacy stiucture of small vacuoles of varying size and shape, most marked 
at the periphery of the cell. The diffusely staining, rounded nuclei 
occupied about of the cell's diameter. A few cells contained 2 or 3 
nuclei, but the majority were uninuclear. 

The pathologic diagnosis was acute periappendicitis, ectopic decidua 
in appendix (pregnancy). 

Clinical History . — The patient entered the hospital with the com- 
plaints of acute alidominal pain, nausea, vomiting, fever, and tenderness 
in the right lower quadrant. Appendectomy Avas performed ten hours 
after onset of symptoms. The temperature declined Avith descending 
oscillations until the patient's discharge from the hospital, 18 daj^s 
after the operation. 

The patient had one child, aged 7 years, and had had no other knoAvn 
pregnancies. The menstrual period before the abdominal episode Avas 
absent, but the date of the last period Avas not stated. During the 
three days folloAving the operation there Avas vaginal bleeding stated 
by the patien-t to resemble a normal menstrual period. A Friedman 
test Avas negatWe on the tAvelfth postoperatiA'o day. 


Summary 

In two cases of acute appendicitis, and acute periappendicitis, decid- 
ual cells Averc observed in the subserosa of the surgically removed 
specimen. A diagnosis of pregnancy Avas made by the pathologist 
AMthout cluneal information. In the first case pregnancy was in the 
seYcnlli month. In the second ease sequence of events suggested that 
fetal death occurred in the first month. 

402 Gianeiv Strect 



EXTERNAL VERSION FOLLOWED BY PLACENTAL 
SEPARATION AND SHOCK; RECOVERY 
AFTER CESAREAN HYSTERECTOMY 

L. D. Odell, M.D., Iowa City, Iowa 

(From the Department of Oistetrics and Gynecology, State University of loiva) 

S INCE its introduction in 1807, external version (Wiegand method) 
has been used extensively to convert breech to more favorable 
cephalic presentations. In a collected review from 9 authors, Adair^ 
reports only 2 patients with slight vaginal bleeding (presumably from 
placental separation) in 1,105 attempted external versions, and Newell” 
states that complications from external version are rare. Three addi- 
tional cases^’ ® of premature separation of the placenta following ex- 
ternal version have been collected. One maternal death occurred (Cou- 
vellaire uterus demonstrated at autopsy). The infants were stillborn. 

Although external version favors a reduction of fetal mortality rate 
and is usually a safe and desirable procedure, optimistic reports con- 
cerning its safety^’ ® should not lead to the neglect of certain precau- 
tions. Such complications as compound presentation, premature rup- 
ture of the membranes with presentation of the cord, fetal death from 
cord entanglement, and premature separation of the normally im- 
planted placenta should be avoided if possible. It is doubtful if ex- 
ternal version is advisable in the presence of a hypertensive syndrome. 
The use of anesthesia to promote relaxation probably makes the pro- 
cedure more hazardous. A recent patient at the University Hospitals 
illustrates these latter points. 

Case No. 42-14109. — C. M., 33 years of age, para iii, gravida v, Avas 
admitted on December 12, 1942, approximately eight and one-half 
months pregnant. A history of a 33-pound Aveight gain and recent 
edema Avas obtained. Although hypertension had been discovered early 
in pregnancy, there Avere no subjective symptoms. The first pregnancy 
in 1929 Avas complicated by edema, proteinuria and hypertension, but 
succeeding pregnancies Avere not toxemic. The past medical history 
•rcAmaled: scarlet fcAmr Avithout sequelae, nonsurgical treatment for 
hyperthyu’oidism in 1929, and severe pyelitis of pregnancy in 1931. 
There Avas a maternal familial history of hypertenswe disease. 

Examination disclosed a blood pressure of 180/120 mm., one plus 
albuminuria, Avith a feAV granular casts, slight ankle edema, and a 
breech presentation of an 8 V 2 months’ gestation. Electrocardiogram, 
x-raj’’ studies for cardiac size, kidney function tests, and blood chemis- 
try were entirely normal. Ophthalmoscopic examination shoAved gen- 
eralized arteriolar constriction, a condition compatible A\dth permanent 
A’aseular damage. On two occasions the cold pressor test® resulted m 
no significant rise in systolic blood pressure although the diastolic 
pressure rose 16 and 20 mm. A consulting ophthalmologist described 
retinal angiospasm Avhile the hand Avas immersed in ice Avater. The 
response to barbiturates' Avas a moderate decrease in systolic (30 mm.) 
Avithout significant change in diastolic blood pressure. 

During a hj'dration regimen® no diuresis (Aveight loss), reduction of 
blood pressure, or decrease in pi-oteinuria occurred. In fact, on Janu- 
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ary 2 , 1943 , the blood pressure reached 210/130 mm., and of 

headache blurring of vision, and dizziness appeared. Induction ot 
aC'vas considei-ed advisable, and to obtain a cephalic presentation 
a succeSful external version (Wiegand method) ^vas perfumed on 
January 4 1943 . However, the infant returned spontaneously to a 
breech,^and the second attempt at external version ivas unsuccessful. 


BLOOD PRESSURE MM. HG. 



Fig. 1. — (Blood pressure record showing abrupt rise when subtotal hysterectomy 
was performed. Inasmuch as tlie blood loss was minimal it is believed that some 
toxic substance (liberated from the placental site) accounted for the first episode of 
shock. It is believed that the second episode of shock resulted from the operative 
procedure. The hours in this graph designate Army-Navy time, — e.g., 1900 is 


Under cyclopropane anesthesia, a third external version was unsuc- 
cessful. A bipolar attempt (one finger in cervix to dislodge breech) at 
version also failed. The patient was transferred to bed, with a blood 
prespre of 195/140 mm. and normal fetal heart tones. Routine 
pituitrin induction of labor was started at 3 p.m. and the membranes 
ruptured spontaneously at 3 : 45 . At 4 o’clock, weak contractions began 
and 150 c.c. of dark blood was passed vaginally. Following this bleeding 
episode the fetal heart tones (iisappeared and the blood nressure nrad. 
ually declined (Fig. 1 ). ° 




?24 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


The importance of a steadily declining blood pressure without clinical 
improvement® was appreciated. Therefore, blood transfusion was started 
at 6 P.M., and 1,500 c.e. of glucose citrate blood were given in the next 
few hours. Notwithstanding this supportive measure, the blood pressure 
continued to fall (100/80 mm., pulse 128/minute, at 7 :45 p.m.) (Fig. !)• 
Cold, clammy skin and vomiting appeared to complete the clinical pic- 
ture of shock. Examination disclosed an undilated cervix and no 
uterine contractions. An emergency subtotal hysterectomy was per- 
formed under cyclopropane anesthesia. As the uterine vessels were 
clamped, the blood pressure suddenly rose to a sustained high of 
190/145 mm. Although the blood pressure fell to shock level soon 
after operation, normal readings -were re-established within 15 minutes. 
An uncomplicated puerperium ensued. Kidney function studies and 
blood chemistrj'- were entirely normal on the seventh postoperative day. 
The patient was discharged on the twelfth postoperative day with a 
blood pressure of 180/120 and no pi’oteinuria. 

Table I. — ^Results of Cold Pressure Test* 


pa- 

tient 

HOS- 

PITAL 

NUMBER 

P 

G 

RETINAL FINDINGS 
BEFORE COLD 

PRESSURE TEST 

GENER- 
ALIZED LOCAL- NOR- 
CON- IZED MAL 

STRIC- SPASM FUNDI 
TION 

B.P. AT 

REST IN 

MM. 

IMMERSION IN ICE 
WATER FOR 1 
MINUTE 

RISE IN RISE IN 
SYSTOLIC diastolic 
B.P. MM. B.P. MM. 

angio- 

spasm 

OBSERVED 

during 

ice 

WATER 

IMMER- 

SION 

E.M. 

42-14090 

9 

10 

+ 



150/90 

30 

24 

+ 

E. C. 

42-14039 

5 

0 

+ 



160/100 

10 

20 

+ 

W. H. 

42-13620 

0 

1 

+ 



180/120 

20 

24 

+ 

A. F. 

42-13626 

0 

1 


+ 


150/110 

10 

20 

+ 

C.M. 

42-14109 

3 

5 

+ 

+ 


176/110 

14 

16 

+ 

M.D. 

41-13248 

0 

1 



+ 

150/90 

26 

30 

+ 

M. P. 

38-16344' 

0 

1 

+ 



180/120 

40 

40 

+ 

B.H. 

41-15534 

0 

1 



+ 

140/90 

0 

16 . 

+ 

M. S. 

42-4494 

0 

1' 



+ 

130/80 

8 

20 

+ 

E.K. 

41-14173 

0 

1 


+ 


150/104 

10 

20 

+ 

M.Me. 

38-23122 

5 

6l 



+ 

140/94 

20 

14 

+ 

P. S. 

41-8121 

0 

1 



+ 

130/84 

34 

24 

+ 

M. S. 

42-449 

0 

I 

4- 



170/110 

40 

30 

+ 


*Note the consistent rise in diastolic blood pressure (over 14 mm.) In those hyper- 
tensive patients exhibiting retinal angiospasm during immersion of the hand m ice 
water. The behavior of the systolic blood pressure was inconclusive. According to 
Selingeri" the most consistent retinal findings in pregnant patients exhibiting a hyper- 
tensive syndrome are generalized arteriolar constriction or locaiized vascular spasm. 

In the group of patients demonstrating retinal angiospasm during ice water im- 
mersion, the clinical impression was: Moderately severe pre-eclampsia (A. F.), seywe 
pre-eclampsia (M.D., M.S., EJC., F.S., M.S.). mild cardiovascular disease (B.C., 

AI.M.) and severe cardiovascular disease (A.M.. U.H., C.M., M.P.). 


Examination of the gross specimen disclosed a few subserosal ecchy- 
moses. Upon opening the uterus, a 2,600 gram, female infant was re- 
moved. The placenta which was attached to the anterosuperior portion 
of the body ivas three-quartei-s separated by a 200 c.e. retroplacental 
hematoma. Several sections through the uterus failed to show hemor- 
rhagic infiltration. 

Comment 

In a patient with a hypertensive syndrome, external version imder 
anesthesia is ill advised. It is difficult for the operator to refrain from 
vigorous manipulation ivhen the abdominal musculature is relaxed. 
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The natural, muscular defenses of the conscious patient are good in- 
surance against trauma during external version. In the case reviewed_, 
bag induction of labor instead of attempted external version would 
probably have given more satisfactory results. 

The progressive fall in blood pressure notwithstanding early blood 
transfusion, the appearance of clinical shock, and the rapid return to 
normal level when the uterine blood supply was interrupted, suggest a 
toxic substance (possibly released from the uterine placental site) as 
an etiologic factor. Although hemorrhage has been suggested as the 
principal cause of shock (and death) in patients with premature sepa- 
ration of the normally implanted placenta, blood loss in this ease did 
not exceed 400 c.e., ordinarily an insignificant amount. It is difficult 
to explain the succession of events on any basis other than the liliera- 
tion of a toxic substance from the utei'us or placenta. 

In pregnant patients with hypertension, the cold pressor test® and 
response of the blood pressure to barbiturates^ have been suggested 
as aids in distinguishing lietween pre-eclampsia and hypertensive vas- 
cular disease. These tests have been successfully employed in selected 
eases. Recently, simultaneous ophthalmoscopic examination and cold 
pressor test have revealed angiospasm of retinal vessels. (See Table I.) 
In those patients exhibiting retinal angiospasm during the cold pressor 
test, a rise in diastolic blood pressure was a constant finding. The be- 
havior of the systolic blood pressure in such cases is unreliable and 
probably unimportant. In a previous report' renal suppression was 
obtained in hypertensive pregnant patients after prolonged immersion 
of the hand in ice water. It has been suggested that eclampsia, oliguria, 
anuria, and premature separation of the placenta complicating some 
hypertensions of pregnancy are due to angiospasm. Ophthalmoscopic 
examination and more attention to the response of the diastolic blood 
pressure may clarify the controversy regarding the diagnostic value of 
the cold pressor test. 

Summary 

1. External version in the presence of hypertension is not an entirely 
safe clinical procedure. 

2. External version under anesthesia is dangerous. 

3. The behavior of the blood in-essure in the case reported suggests 
some liberated toxin as an etiologic factor in shock. 

4. Evidence is advanced that angiospasm can be demonstrated in the 
fundi of hypertensive pregnant patients by use of the cold pressor test. 
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PELVIC HEMATOMA COMPLICATING PARTURITION 

Wesley L. Furste, II, and Herman W. Koerper, M.D., . 

Columbus, Ohio 

(From the Department of Ohstetrics, College of Medicine, Ohio State University, 

and The University Hospital) 

T he following is an unusual ease of pelvic hematoma complicating 
parturition. 

(Hosp. No. 415,058 .) — On July 1, 1941, Mrs. K. F., a 27 -year-old 
housewife, was admitted in labor on the obstetric service of The Univer- 
sity Hospital. 

The family and past histories were essentially negative. The ante- 
partum examinations revealed no unusual findings. 

At about 5 A.M., July 1, 1941, this para 0, gravida i, due June 22, 
1941, began to have labor pains. Wlien she entered the hospital at 9 :15 
A.M., she Avas having contractions every 3 to 4 minutes. The tempera- 
ture, pulse rate, and respiration rate ivere 98.4° 94, and 18 respectively. 
Physical examination revealed a Avell-developed, well-nourished, young, 
white Avoman at term in good health. The fetal heart. 140, was heard 
in the left loAver quadrant. A slight amount of bloody, mucous sIioav 
Avas visible. Rectal examination revealed the head at Ioav station and 
the cervix to be 3^2 fingers dilated. The total red count Avas 4.86 
million; the hemoglobin Avas 16.4 Gm. (Sahli-Hellige method); the 
total Avhite count Avas 12,400 ; and the differential Avhite count Avas 74 
per cent granulocytes and 26 per cent Ij’^mphocytes and monocytes. 
Urine examinations on entry and during the hospital stay Avere non- 
contributory. 

By 11:20 A.M., the cervix Avas completely dilated. The membranes 
AA^ere ruptured artificially. At 11:34 a.m., a normal, liAung, female 
infant, Aveighing 4% pounds, Avas deliAmred spontaneously Avith slight 
bleeding. One e.c. of pituitrin (obstetrical) Avas gwen. At 11;47_a._m., 
the placenta was expressed intact. One c.c. of ergotrate H, containing 
1/320 grain, Avas given. A posterior A'aginal wall first degree tear-— 
% inch in length and just inside the mucocutaneous junction — Avas easily 
repaired Avith 20-da5^ chromic catgut, size 0. At 12 :15 p.m., the patient 
Avas returned to her room in good condition. Blood loss had been minimal. 

At 6 -.30 P.M., the Amh’^a Avas quite edematous. By 10 p.m., the patient 
had not Abided ; and Avas catheterized. At 1 :15 a.m., % grain of nior- 
phine sulfate Avas given for restlessness. At 3 a.m., the patient Avas 
aAvake; and complained of pain in her abdomen. Although the uterus 
felt fairly firm, massaging resulted in a large amount of bright red blood 
floAAdng from the vagina and in the expulsion of a medium-sized clot. At 
3 :15 A.M., the pulse rate Avas becoming more rapid, haAung risen to 11*.' 
from 92 at 3 a.m. An ice bag AA'as applied to the abdomen. By 4 a.m., 
the bleeding from the vagina had ceased ; the uterus Avas firm ; the 
rate ha d fallen to 100; and the patient AA^as asleep. At 5:30 a.m., tiie 

•First Lt. M. C., U. S. A., Camp Maxey, Tex. 
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Dulse rate was again rising; but tbe fundus was fim At 6 a.m., the 
pulse weak and thready, was continuing to become faster; and the pa- 
tient ’ apprehensive and breathing rapidly and shallowly, became pale, 
cold ’ and clammy. Extenial heat in the form of warm water bottles 
Sd blankets weiT applied. At about 6 :30 A.M., the blood pressure was 

zero. 



Fig. 1. — Extent of the visible portion of the hematoniata. Numbers represent dis- 
tances in cm. indicating- the border of tlie visible portion of the hematoma. 

Note that the hematomata were unilateral — being on the right side — and that 
the greatest visible extension was in the anal region where the outer border was 
7 cm. from the anus. 


The foot of the bed was elevated; more blankets and warm water 
bottles were placed over the extremities; and 1,000 c.e. of 10 per cent 
glucose in normal saline solution ivere administered intravenously. The 
pulse rate and blood pressure gradually decreased and increased respec- 
tively, the extremities became warmer; tbe amount of perspiring became 
less; and the breathing became slower, deeper, and easier. 

After the shock was combated, the pulse rate fell from 100 at 8 :30 a.m. 
to 72 at 10 P.M., and the lilood pressure was steadily higher than 100/70 
There became visible, however, large perineal hematomata. 
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From July 2 on, the post-partum peroid was uneventful, except for 
an elevation of the temperature to 102° and of the pulse rate to 110 on 
the fifth and sixth postdelivery days. On these two days, abdominal 
examination revealed a moderate, diffuse, right lower quadrant tender- 
ness without muscle spasm ; and rectal examination revealed, on the pa- 
tient ’s right, a large mass of blood clots which measured at least 8 cm. 
in diameter, which extended up farther than the examining finger could 
reach, and which bulged markedly into the rectum and pushed it to the 
left. On the fourth of July, 9 grains of ferrous sulfate per day were 
started. 


Table I. Incidence of Pelvic Hematomata Complicating Parturition 
According to Different Authors 


AUTHOR 

INCIDENCE 

Michaels and Herrings 

1 per 5,474 

DeLeei 

1 per 4,000 

Moschkowi 

1 per 1,951 

Williamss 

1 per 1,500 


or 


1 per 2,000 

Dorlandis 

1 per 1,600 


Table II. Prognosis in Cases of Pelvic Hematomata Complicating Parturition 


SOURCE OF DATA 

NO. OF 
CASES 

NO. OF 
DEATHS 

PER CENT 

OF DEATHS 

Cases described by Hamiltons 
Cases of others found bj" 

12 

1 

8 

Hamiltons in the literature 

115 

26 

23 

Michaels and Herrings* 

8 

2 

25 

Goodhand2* 

1 

0 

0 

Lamm and Lamm^* 

1 

0 

0 

Lipows* 

1 

0 

0 

Furste and Koerper 
(this report)* 

1 

0 

0 

All reports 

139 

29 

21 


Hamilton’ found 144 cases of 18 other writers’,’-’^; but, for these cases, he was 
able to obtain complete data on only 115 which are mentioned in this Table. 
“These cases were not reviewed by H.amilton.’ 


On discharge from the hospital on July 16, the total red cell count 
was 3.24 million; the hemoglobin was 10 Gm. (Sahli-Hellige method) ; 
the red cells appeared to be normocytie and normochromic; the total 
white count was 22,700; and the differential white count was 86 per cent 
neutrophils, 2 per cent eosinophils, 11 per cent IjonphoGjUies, and 1 per 
cent monoejdes. 

On July 23, the skin color, produced b 3 ' the perineal hematomata, was 
onlj' a faint blue. Vaginorectal examination revealed, about Ve 
from the mucocutaneous junction on the right side of the posterior wall 
of the vagina, a somewhat tender, nonfluctuant mass, about 3 by 3 by 
IV 2 cm. ; and did not reveal a mass in the broad ligament. 

On June 10, 1942, the patient reported that, until about April, 1942, 
she had had slight pain on intercourse ; but she had no other complaints. 
Yaginal examination revealed a slight cystoeele, a uterus of normal 
size and shape and in an anterior position, and clear vaults without 
anj- palpable remainder of the hematomata. Likewise, rectal examina- 
tion gave no indication of the previous hematomata. 
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KoUer, T.: The Question of Thrombosis, Schweiz, med. Wclmschr. 72: 1008, 1942. 

As emphasized by Koller, women who are particularly susceptible to thrombosis 
and embolism are those who are over 40 years old, have borne children, are obese, 
have varicosities, somatic and psychic exhaustion, have had previous thrombosis or 
embolism, have febrile disease or have undergone an operative delivery or opera- 
tion, and those with myomas or malignant tumors or postoperative complications. 

The causes of thrombosis are physical-chemieal-biologic changes in the blood, 
changes in the blood circulation, damage to tissue and meteorologie influences. 

Prophylaxis of thrombosis and embolism consists of careful preoperative prep- 
aration, position after operation, sufficient fluid intake, bed exercises, the use of 
blood coagulants, early rising, stimulation of the heart and circulation— before and 
after operation, proper nourishment and scrupulous operative technique. 

In the Zurich clinic the incidence of thrombosis and embolism was 1 per cent 
after spontaneous labor and 2.6 per cent after vaginal operative delivery. Among 
the latter, the frequency was 4.2 per cent for forceps delivery, 5.2 per cent for 
manual removal of the placenta, and 7.2 per cent for cesarean section. 

J. P. GREENHiqp. 



SUBCUTANEOUS EMPHYSEMA COMPLICATING LABOR 


Daniel B. Roth, Port Benning, Ga. 

(From the Surgical Service [Ohstetrical Section}, Station Hospital, 

Fort Benning, Ga.J 

T he occurrence of subcutaneous emphysema during or after labor is 
a rare and somewhat alarming complication. Its rarity is attested to 
by the fact that few men have seen it more than once in a lifetime of 
practice, and the total number of reported eases is only 156. 

Simmons in London reported the first case in 1784,^’ ® but the occur- 
rence of the condition is alluded to even earlier. Louise Bourgeois® mid- 
wife to the Queen of Prance published in her “Observations” in 1617, 
‘ ‘ I saw that she tried to stop crying out, and I implored her not to stop 
for fear that her throat would swell.” De PauB’ ® in 1842 first drew at- 
tention to the condition, reporting a death and autopsy. HaultecoeuP in 
1874 wrote the first thesis on the subject, collecting 13 cases. Since that 
time many new cases have appeared, Nieaisse^ collected 54 in 1896, 
Kosmak" 78 in 1904, Gordon® 130 in 1927, Marony^ 144 in 1933 and 
McCollum^® 151 in 1940. Since that time 5 more cases have been re- 
ported. 

Report of a Case 

The patient, Mrs. M. 0., a 22-year-old white, para 0, gravida 1, was 
first seen in our clinic on September 28, 1942, 4 months pregnant. Her 
last menstrual period had begun on May 21, 1942, and lasted 5 days. 
The estimated date of confinement Avas Pebruarj’^ 28, 1943. Her previous 
history Avas entirely negatwe, except for urinary frequency of one year’s 
duration. 

Examination revealed a normal AA’'hite female aaIio Avas noted to be a 
hypothyroid type; her normal Aveight being about 180 pounds, and her 
height 63 inches. Measurements were adequate, intraspinous 27 cm., 
crests 28 cm., external conjugate 21^ cm., bi-ischial 8% cm. The 
diagonal conjugate Avas not I’eached. The pelvis AAms of the gjmecoid 
type and was felt to be ample. Blood pressure AAms 100/60 and the 
AA^eight Avas 176. The height of the fundus Avas 17 cm. and the fetal heart 
Avas not heard. Wassermann repoi-t was negative, blood count AA^as nor- 
mal, shoAving red blood cells 4,240,000, Avhite blood cells 7,250, hemo- 
globin 75 per cent (Tallquist). Polys 78, Ijonphs 22. Patient Avas put 
on calcium and feiTOUs sulfate. Pregnancy up to this time AA'as unevent- 
ful except for slight nausea, Ammiting, and frequency of urination. 

The patient Avas next seen in clinic on November 9, 1942, at AA'hich 
time she had gained 9 pounds, blood pressure AA^as 130/78, and she 
shoAA'ed slight edema of the feet and hands. She Avas put on a restricted 
salt diet and told to return in tAA'o AA’^eeks. Patient AA'as fairly AA^ell con- 
trolled during the remainder of her pregnancy, except for one small 
episode of elcAmted blood pressure (150/80) which responded to pheno- 
barbital and rest. Patient AA'as last seen in clinic on March 1, 1943, at 
AA-hich time the blood pressure Avas 120/60, AAmight 190, fundus measiired 
32 cm., position AA’as ROA, and the fetal heart AA'as heard in the right 
lower quadrant. 


•Captain, Army Medical Corps. 
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Labor pains began at 2 :00 a.m. March 2, 1943, and the patient was 
admitted to the liospital at 11:00 a.m. on this date. Examination re- 
vealed position EGA with the fetal heart audible in the right lower 
quadrant. On rectal examination the head was just above the spines, 
dilatation was one linger, and tlie cendx was thick. Pains were every 
15 minutes and lasted for 30 seconds; contractions were not very severe. 
At 5 :15 p.M. the membranes ruptured spontaneously and a heavy bloody 
show was noted. Examination at this_ time revealed dilatation to be 
three fingers, pains every 5 minutes lasting for 30 seconds, the head was 
just below the level of the spines and the position was EGA. Patient 
was given 3 gr. of seeonal by rectum. At 6 :25 p.jM. patient was taken 
to the delivery room and at 7 :00 p.m. delivered spontaneously of a living 
male infant. Eight mediolateral episiotomy was done to facilitate de- 
livery and this was repaii’ed with subcutaneous 00 chromic catgut, with 
subcuticular closure of the skin. During the induction stage of the 
anesthetic (G. G. E.) the patient had a severe attack of vomiting, retch- 
ing, and coughing; and gastric contents had to be aspirated by suction 
from the nose, mouth, and throat. After this the anesthesia proceeded 
smoothly. 

Placenta was expressed intact and the blood loss was not excessive. 
The patient was returned to the ward in good condition. Gn reaction the 
patient complained of soreness in her throat and had a moderately severe 
cough. She was given codeine cough syrup 4 c.c. every 4 hours for this. 

The first day after delivery it was noted that the patient’s face was 
flushed and her respirations (24 per min.) were somewhat labored. 
Pulse was 96, temperature was 98.4° P. Eales were noted in the right 
posterior chest and there was slight suppression of the breath sounds. 
The next day x-ray revealed the presence of a bronchopneumonia of the 
right upper lobe, and an emphysema extending from the mediastinum 
up into the neck. The patient was complaining of difficulty in speak- 
ing and pain in the throat. Crepitus was noted in both supraclavicular 
areas and in the tissues of the upper chest wall, extending up to the 
angle of the jaw on both sides. Temperature was 101.2° F., pulse 128, 
respiration 30. The patient was flushed and perspiring freely, how- 
ever, there was no cyanosis, and the patient did not appear to be overly 
distressed. Sulfathiazole was administered, Gm. II stat and Gm. I everj^ 
4 hours. 


Gn March 5, temperature was 100.4° P., pulse 132, respiration 32, and 
the emphysema had spread up to the level of the ears on both sides. The 
neck pain and difficulty in speaking which she had experienced in the 
previous 2 days appeared much lessened. Patient’s general condition 
was good and there was no evidence of cyanosis. 

Sulfathiazole was discontinued on March 8 at which time temperature 
had been normal for 24 hours, pulse was 92, respirations 28. Blood 
sulfathiazole level was reported as 3.0 mg. per cent. Sputum examina- 
tion showed no acid-fast organisms, but numerous gram-positive diplo- 
coeci which did not type 1 to 33. Patient’s general condition improved 
rapidly and the emphysema was completely gone, both elinicallv and bv 
x-ray, on the 12th of March (tenth post-partum day). Patient was 
discharpd from the hospital on lilarch 17 at which time the che.st was 
clear, the fundus well involuted and the perineum healed When the 
patient was seen again in the clinic on April 9, 1943, the chest was clear 
and her general condition was excellent. 
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Summary 

1. A case of subcutaneous emphysema associated "with bronchopneu- 
monia following labor and apparently resulting from severe retching 
and coughing during anesthesia is reported. 

2. The emphysema in this ease was probably due to rupture of overly 
distended pulmonary alveoli with leakage of air into the underlying 
pulmonic perivascular sheaths and passage by infiltration of the air 
along the sheaths to the mediastinum, from whence it followed the vessels 
of the trachea into the neck. 
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PLACENTA ACCRETA 

N. R. Davidson, B.S., M.D., Nw Orleans, La. 

(From, the Departments of Ohstetrics and Gynecology, Flint-Goodridge Hospital) 

C ASE 1. In a Twin Pregnancy. — ^A young woman of 19, who was 
never curetted, never had any miscarriages nor operations of any 
kind, was being delivered by a midtvife. Her first baby (boy) was deliv- 
ered four hours before I was called in at the request of this midwife be- 
cause she was unable to deliver the placenta. There was no hemorrhage. 
Upon external examination, a baby in the transverse position was diag- 
nosed in utero. Petal heart sounds were plainly heard. 

The patient was immediately removed to the Plint-Goodridge Hos- 
pital where she tvas delivered of a second baby by an internal podalic 
version, in good condition. Attempts were made to deliver the pla- 
centa by expression, which failed; still there was no hemorrhage of any 
kind. After wmiting for two hours the uterus was well contracted (an 
ampule of pitocin being given). Externally the fundus assumed a 
broad flattened shape instead of being rounded; traction on the cord 
showed no descent. Exploration under strict aseptic condition was 
done. There were two cords and two placentae adherent to the fundus 
vdth no line of demarcation whatever. No attempts were made to peel 
off the placentae. The patient was left alone imtil the next day : tem- 
perature 101.4° P. Ergotrate, grains 1/320 every four houi’s for four 
doses, was giA-en. Infusion 1,500 c.c. 5 per cent glucose in saline Avere 
absorbed. The patient Avas typed for transfusion. Red cell count 
3,750,000, Avhite 10,600. Hb estimation 48 per cent. Urine negative. 
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Kahn, negative. After another attempt at trying to deliver the pla- 
centa had failed, the patient was prepared for hysterectomy. Since 
the status of the patient was that of a primarily infected case, a quick 
hysterectomy was done lasting 40 minutes, and 5 Gm. of sulfathiazole 
was placed in the cul-de-sac. Transfusion Avas given immediately, fol- 
lowed by two infusions of 1,000 c.c. 5 per cent glucose in saline two 
successive days following. The temperature rose to 102.6° P. the next 
day, then spiked for three successive days, following which it gradually 
subsided to normal after seven days. Patient was then discharged in 
three days in good condition. 

Pathological Diagnosis: Double placenta accreta. 

Case 2. Associated With Rupture of the Uterus. — A well-nourished 
multipara was first treated 8/30/40 and was admitted for delivery, 
9/6/40. She had had three normal deliveries prior to this. There ivas 
no hemorrhage nor retained placentas in her previous deliveries. 

Blood pressure was 130/80, Wassermann negative. After approxi- 
mately five hours of labor she was seized with sudden cramplike pains 
as though expulsion Avas imminent. She Avas placed on the delivery 
table for examination at Avhich time the cervix was found to be dilated 
2 cm. Within 10 minutes, there Avas profuse hemorrhage; the patient 
felt better but promptly Avent into shock. Coramine Avas administered 
and 1,000 c.c. 5 per cent glucose in salhre as infusion Avas started; the 
patient seemed to rally and Avas removed to the operating room with 
a diagnosis of ruptured uterus. The presentation Avas vertex (0. B. A.) . 
Fetal heart sounds Avere not audible and the mother Avas in poor con- 
dition from profuse hemorrhages Avhich were continuing. She Avas 
immediately cross-matched. Laparotomy was performed. A high 
cesarean section Avas done; the baby (boy) Avas extracted and alive. 
PoUoAving this and in quick succession a supravaginal hysterectomy 
Avas accomplished but there Avas a rent in the right lateral aspect of 
the uterus at the site of the broad ligament and a large hematoma Avas 
enclosed in the ligament measuring approximately 3 by 3 inches in 
size and practically filling the right fornix. The patient still continued 
to bleed from this site. The ligament Avas opened, the hematoma re- 
moved and all bleeding points sutured Avith chromic catgut. The 
abdomen Avas closed in layers and 500 c.c. Avhole blood given. On the 
afternoon of the first day of operation the patient’s temperature 
reached 102° F., the second day 103° F., the third day 102° P. ; then 
the temperature spiked for 17 days ranging betAveen 99° F. and 
102.4° P. She had developed thrombophlebitis of the right leg. After 
17 days the temperature remained normal, pain and edema of the leg 
subsided, and the patient Avas discharged Avitb her baby seven days 
afterAvards. 

Pathological Diagnosis: Placenta accreta ivith rupture of the uterus. 



UTERINE APOPLEXY FOLLOWING AN ELECTIVE SECOND 

CESAREAN SECTION- 


Stanley C. Hall, M.D., P.A.C.S., Brooklyn, N. Y. 

(From the Department of Ohstetrics and Gynecology, Methodist Hospital) 

T hat ■uteroplacental apoplexy is not an infrequent condition, is 
slio'wn by the fact that in four years preceding the appearance of 
Williams’ article in 1915, Hventy such cases had been described and 
Fortes was able to collect 73 eases in 1923. In 1921, Wilson reported 
a series of 69 cases, 46 of which were observed at laparotomy or autopsy. 
In 55 cases, in which something definite is said regarding the presence 
or absence of clinical evidence of toxemia, the condition of the patient 
indicated its absence in seven eases. There were 38 maternal deaths 
in the 69 eases — a mortality rate for the whole series of 55 per cent. 
The five babies which suiwived were all delivered by cesarean section. 

The hypothesis which Wilson advances is that a hemorrhagic toxin 
is liberated by the placenta, which produces its maximum effect locally, 
and secondarily produces manifestations of a general toxemia. 

The case of uterine apoplexy -svliich I am reporting is unique for the 
following reasons; First, the uterine apoplex}’^ followed an elective 
secondary cesarean section in a normal patient. Second, there was no 
evidence of any premature separation of the placenta, and a microscopic 
section from the placental site did not show hemorrhage. 

Mrs. E. C., Grav. ii, para i, aged 31 years. Patient always well, ex- 
cept for appendectomy in 1938. 

Her first pregnancy was in July, 1940. This was uneventful, except 
that the patient was due on June, 20th, and did not enter the hospital 
until she was four weeks overdue, at Avhich time she had a transverse 
presentation. A low classical cesarean section was performed imder gas 
oxygen and ether. The baby was abnormal and lived only a few minutes. 
The post-partum x-ray diagnosis on the babj^ was achondroplasia. The 
autopsy diagnosis was chondro dystrophia fetalis. 

The uterine bleeding at the time of the cesarean section was moderate 
and controlled by intrauterine pituitrin and intravenous ergotrate. 

The patient became pregnant again in July, 1941, being due April 
26, 1942. She had a normal blood pressure and urine throughout her 
prenatal course. She .was admitted to the hospital on April 12th, two 
weeks before term because of pain in the lower abdomen. Examination 
at that time showed either a small incisional hernia or a very thin 
uterine scar, which was slightly tender. There were no uterine contrac- 
tions, the uterus was soft, membranes intact, no vaginal bleeding, vertex 
presentation. The baby seemed to be average size. 

Blood pressure was 110/84, temperature 98.4° P., pulse 88, urine 
negative, hemoglobin 85 per cent, 4,200,000 red cells. Patient was given 
morphine and blood taken for typing and an x-ray of . the abdomen 
showed no abnormality of the fetus. 

The morphine relieved the lower abdominal pain and there were no 
signs of lalior or recurrence of pain. 

A low classical seeondaiy cesarean section was performed the next 
morning, under spinal anesthesia, using 15 mg. of pontocaine and 50 

•Presented before the Associated Physicians of Lons Island, at Methodist Hospital. 
Januarj- 30, 1943, and the Brooklyn Gynecological Society, March 5, 1043. 
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mg. of procaine. Indications for the section were a previous cesarean 
section, with a thin uterine scar. 

Operation w'as as follows ; The skin incision was excised. ^ Several 
areas in the fascia had separated following the previous operation. The 
uterine scar was well healed except in one small area where it was less 
than a centimeter thick. The uterine incision was made in the region 
of the old scar. The membranes were ruptured at this time; a normal 
baby girl was extracted from an L.O.T. position, weighing 6 pounds 
5 ounces. The uterus remained contracted and there was no bleeding 
until the placenta was removed and then only a moderate amount. One 
e.c. of pituitrin was injected into two ditferent areas of the uterus. The 
uterus was closed and the incisional hernia repaired. Duration of the 
operation was 55 minutes. 

During the closure, the anesthetist reported that the patient’s blood 
pressure had dropped to 80/60 and that the pulse had increased to 140. 
The patient was given ephedrin and 500 e.c. of plasma and kept on the 
operating table for further observation. She continued to remain in a 
shocked condition and so continuous plasma with adrenal cortex was 
given and arrangements were made for a blood transfusion. The 
anesthetist did not feel that the condition was due to spinal shock, be- 
cause of its delayed appearance and because the spinal anesthesia was 
wearing off and never did reach a high level. A medical consultation 
was obtained but no evidence of chest pathology was found. Frequent 
examination of the abdomen did not reveal any accumulation of fluid. 
The uterus seemed to be enlarging. There was normal post-partum 
vaginal bleeding — a small amount could be expressed from the uterus. 
There were no clots. About three hours later the patient was still on 
the operating table in a shocked condition, with a blood pressure of 
60/40 and pulse of 140. The abdominal dressing was removed and found 
to be stained with serous sanguineous fluid, but there was no evidence 
of any hematoma of the wound or abdominal wall. Because of the 
continued shock and no improvement and the pallid appearance of the 
patient, it was decided there must be internal bleeding, so an explora- 
tion through the abdominal incision was performed. At this time, the 
blood pressure could not be obtained. There was no pulse and the 
heart rate was about 160. Continuous plasma and blood were being 
given. When the incision was opened there was considerable oozing 
from all surfaces. The peritoneal cavity contained a considerable 
amount of a thin bloody fluid and there was no evidence of bleeding 
from the intact uterine incision. At this point the patient vomited 
several ounces of bright red blood. The uterus was enlarged to more 
than tAvice normal post-partum size and Avas purple blue in color. The 
Avail Avas soft and boggy and when at attempt was made to remove it 
through the abdominal incision, several holes were made in the posterior 
Avail of the fundus with the examining fingers. These areas bled con- 
siderahly. A diagnosis of uterine apoplexy Avas made and an imme- 
diate supercervieal hysterectomy performed. There was considerable 
oozing from raw surfaces AA'hich Avas controlled Avith suture ligatures 
The patient received altogether 1,750 c.c. of 25 per cent glucose, 7 e e! 
of adrenal cortex solution. The patient Avas oh the operating table from 
9 A.M. to 5 p.iM. that afternoon, at w'hich time she was very much im- 
proved, Avith a blood pressure of 100/60 and a pulse of 120. She re- 
ceived another 500 c.c. of blood upon returning to her room. She had 
an uneventful recovery, being discharged home, Avith the baby on the 
nineteenth postoperative day. ’ 

Examinations since have found her to be perfectly noi-mal. 
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Gross Pathological Examination of the Placenta and Uterus 

The placenta showed no pathology. 

Examination of the nterns show'ed an incision 12 cm. long. The edges 
of the incision were closely approximated with sutures. No fluid or 
clotted blood was present in the wound. The entire serosal surface of 
the uterus was a deep purplish-blue in color. Throughout the uterus 
the myometrium was deep red in color and appeared to be extensively 
infiltrated with blood. There Avere a fcAV small clots adherent to the 
placental site on the posterior surface of the uterus. 



Fig. 1. — Placental site — DecMua and endometrium of pregnancy. Note absence of 

hemorrhage in myometrium. X70. 



Fig. 2. — Section from outer uterine wall in the fundus. Muscle fibers widely separated 

by hemorrhage and edema. X75. 

Idieroscopie examination of a section from the fundus siiowed muscle 
fibers hypertrophied and some degenerated. Single muscle fibem were 
separated from each other by edema and extravasated red blood cells. 
A section from the wall of the placental site showed a layer of blood 
on the inner surface, beneath this a thin zone of desidua and endome- 
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trium of pregnancy. The innscle fibers were hypertrophied. There was 
no blood in the myometrinm of that area. 

A section taken from the lower nterine segment showed edema and 
hemorrhage, bnt not as marked as at the fnndas. 

Patliologiml Diagnosis: Apoplexy of the ■ater'us. 

Comment 

In reviemng, one case reported by Snowden showed bleeding from 
the abdominal incision for several days following a cesarean section 
in a case of uteroplacental apoplexy Avith nephritic toxemia. 

There were numerous eases Avhieh had bleeding from other organs, 
and in some the intrap eritoneal fluid was mostly of a serous nature. 

Blood examination of the patient before and after the operation did 
not reveal any dyscrasia. 

It seems that the uterine apoplexy in this ease might have been caused 
by a placental toxin as described by Wilson, because of the bleeding 
from the abdominal incision, the vomiting of blood, the serous san- 
guineous fluid in the abdomen and the excessive bleeding at the time of 
the hysterectomy. 

Conclusions 

1. A review of the literature fails to reveal a similar ease of uterine 
apoplexy. 

2. This case report seems to bear out the theory that a hemorrhagic 
toxin may be responsible for uterine apoplexy and bleeding in other 
parts of the body. 

3. Uterine apoplexy should be considered in patients going into 
marked shock folloAving a cesarean section. 

4. This case shows that a patient in extreme shock from uterine apo- 
plexy Avith an unobtainable blood pressure, Avill withstand a hysterec- 
tomy if proper supplementary treatment is given by plasma and blood 
during the operation. 
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CHORIONEPITHELIOMA WITH REGRESSION OF THE 
PRIMARY UTERINE TUMOR 

Mark E. Maun, M.D., and William M. Green, M.D., Detroit, Mich. 
(From the Department of Pathology, Wayne University College of Medicine, Detroit, 
Michigan; and from St. Joseph’s Mercy Hospital, Pontiac, Michigan) 

T he presence of a chorionepithelioma in extragenital organs without 
evidence of a primarj'- lesion in the uterus has led to several theories 
regarding the origin of the tumor. Among these are: (1) The tumor 
represents a malignant teratoma; (2) the trophoblastic emboli occur- 
ring during normal pregnancy undergo malignant transformation ; and 
(3) the primary tumor of the uterus completely regresses while the 
metastatic cells find more favorable growth conditions in distant or- 
gans. With a history of pregnancy the last theory would seem raost 
reasonable, and the ease reported here lends support to that contention. 

Case Report 

A 22-year-old white woman, a nullipara, delivered a normal male 
infant at term on May 28, 1942. The gestation and delivery were nor- 
mal. The placenta was normal to gross examination, but it was not 
submitted to the laboratory for microscopic study. The patient’s post- 
partum course was uneventful, and the patient was discharged from 
the hospital ten days following delivery. She was seen six weeks later 
for a routine post-partum examination. At that time she had no com- 
plaints, and pelvic examination rcAmaled no abnormalities. 

On August 26, 1942, the patient was admitted to the hospital because 
of complaints of progressive Aveakness, intermittent chills, and fever, 
all of Avhich had been present for tAvo Aveeks. On examination the 
temperature Avas 102.6° F., pulse 120, respirations 30, and blood pres- 
sure 118/68. A faint systolic murmur Avas heard at the apex. The 
lungs Avere clear. No abdominal masses could be palpated. PelAdc 
examination shoAved no abnormalities. Laboratory examinations shoAved 
the hemoglobin 9.5 Gm., red cell count 3,000,000, and AAdiite cells 12,800, 
of which 90 per cent Avere mature polymorphonuclear neutrophiles. 
The urinary examination Avas essentially negatiAm. The blood Kahn 
test Avas negathm. Blood smears Avere examined for malarial para- 
sites, but none were found. Agglutination tests for undulant feA'^er, 
tularemia, typhoid feAmr, and paratyphoid fcAmr Avere Avithin the nor- 
mal range. Repeated blood cultures shoAved no groAvth. X-ray exami- 
nations including a chest plate, a gall bladder series, and a flat plate 
of the abdomen shoAved no abnormalities. 

During the first ten days in the hospital the patient had an eleAmted 
temperature AAuth fluctuations betAveen 99° P. and 104° P. Therapy at 
this time Avas entirely symptomatic, consisting of iron by mouth and 
blood transfusions. Since the patient improA'-ed gradually, she Avas 
discharged from the hospital on September 9, 1942. 

She Avas readmitted to the ho.spital on September 20, 1942, because 
of increasing Aveakness and marked tenderness in the right upper 
quadrant. The only positive physical finding in addition to an elcAm- 
tion in temperature Avas tenderness in the right upper quadrant. The 
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liver could be palpated 5 cm, beneath the costal margin. Free fluid 
was present in the abdominal cavity. The hemoglobin was noAv 7 Gm., 
the white cells 15,000, and the neutrophiles 78 per cent. The Friedman 
test was not done. The patient was again given blood transfusions, 
but she continued to fail rapidly and expired on September 25, 1942. 



Eig. 2.— Uterus. Note hemorrhagic mass in the fundus. 

Autopsij Examination . — The body was that of an adult white female 
measuring approximately 152 cm. in length and weighing about 100 
poimds. There was no edema or jaundice. Opening of the abdomen 
revealed several thousand cubic centimeters of clotted and unclotted 
blood in the peritoneal cavity. The loops of bowel were smooth and 
shiny. The liver extended 5 cm. below the xjT>hoid and 4 cm. below 
the costal margin in the right anterior axillary line. 




740 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 







Fig. 3. — Section through the mass of uterine fundus. XIOO. 


Fig. 4. — Section of tumor of the liver. XIOO. 
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Opening of the thorax revealed the right lung free, the left lung 
adherent by a few fibrous tags at the apex. The left pleural cavity 
contained a few cubic centimeters of blood; the right pleural cavity 
was empty. The pericardial sac was normal. The heart weighed ap- 
proximately 300 Gm. The valves, the coronary arteries, and the myo- 
cardium were normal. The left lung weighed approximately 700 Gm. ; 
crepitation was somewhat reduced throughout. A rather large amount 
of fluid exuded from the cut surface. No tumor nodules were seen. 
The right lung weighed approximately 500 Gm. ; it presented a similar 
appearance. 

The liver weighed approximately 2,500 Gm. A large tumor mass 
could be seen beneath the capsule of the right lobe, and several per- 
forations of the capsule were present on the anterior surface; these 
measured several centimeters in diameter, and numerous blood clots 
were present in them. Examination of the cut section revealed the 
right lobe of the liver almost replaced by a very large tumor mass 
bulging from the cut surface and measuring 15 cm. in diameter. It 
was deep red in color, soft, and friable. The center was excavated 
and contained a large amount of blood. The tumor was sharply sepa- 
rated from the surrounding liver parenchyma. Several smaller similar 
nodules about 1.5 cm. in diameter were seen adjacent to the periphery ' 
of the tumor. The remainder of the liver was normal to gross exami- 
nation, The empty gall bladder and the extrahepatie biliary ducts 
showed no abnormalities ; nor did the spleen, the kidneys, the adrenals, 
and the pancreas. 

The uterus measured 7.5 cm. in length and 4 cm. in its greatest 
diameter; its surface was smooth. The cervix was firm and white in 
color. A small amount of mucus exuded from the cervical os. Opening 
of the uterus revealed the endometrium to be thin, and the endometrial 
cavity to be normal in size. In the fundus there was a raised soft 
hemorrhagic mass measuring 2 cm. in diameter and 1 mm. in thicl^ness. 
On palpation it was extremely soft in consi.stency and grossly did not 
appear to penetrate the uterine wall. The Fallopian tubes were normal 
in size. The broad ligament showed no abnormalities save for numer- 
ous thrombi which protruded from the cut vessels. The ovaries meas- 
ured approximately 3.5 cm. in diameter; their surfaces were smooth 
and white save for several small cysts which bulged beneath the cap- 
sules. Examination of the cut surface revealed in each ovary a number 
of small cj^sts measuring 1 cm, in diameter. They were filled with 
clear fluid. The linings of these cysts were smooth. 

The aorta was smooth throughout. The gastrointestinal tract showed 
no abnormalities. Permission for examination of the brain was not 
obtained. 

Microscopic Findings . — ^Blocks of tissue were placed in 10 per cent 
formalin for fixation, embedded in paraffin, and the sections stained 
with hematoxylin and eosin. 

_ Sections from the tumor mass of the liver revealed the central por- 
tion to be made up of necrotic material, fibrin, and large masses of 
free red blood corpuscles. The thin walls of the numerous vascular 
spaces coursing through the tumor were fairly well preseiumd. Only 
at the edge of the tumor could one identify viable trophoblastic cells • 
these showed marked pleomorphism. Most numerous were those with 
a spongelike, slightly eosinophilic cytoifiasm and rounded vesicular 
nuclei containing coarse clumps of chromatin. Less common were cells 
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with a deeper-staining acidophilic cytoplasm and hyperchromatic nu- 
clei irregular in shape but tending to take a spindle form. Numerous 
intermediate cellular types were found, and a few cells shoived mitosis. 
Only after considerable search could mnltinucleated cells be found. 
The trophoblastic cells were found around and within the abundant 
vascular spaces present. Single cells could be seen in adjacent dilated 
sinuses or pushing into the hepatic cells. This invasive process pro- 
duced atrophy and necrosis of the adjacent liver parenchyma. Here 
numerous leucocytes consisting of polymorphonuclear neutrophiles, 
small lymphocytes, and plasma cells were found about the invading 
tumor cells. No teratomatous areas were seen in the numerous sec- 
tions which were examined. 

Numerous blocks were taken from the lungs, but careful search re- 
vealed no trophoblastic tissue. Unfortunately sections were not ob- 
tained from the parietal pleura. Several lymph nodes found adjacent 
to the aorta were normal. Examination of sections taken from the 
heart, the spleen, the adrenals, and the kidneys showed no abnormalities. 

After fixation serial transverse sections about 1 mm. in thickness 
were made of the entire uterus, and the prepared sections were placed 
on slides in order that the entire uterine wall could be examined. Ex- 
amination of the sections in approximately the midportion of the uterus 
showed the endometrium to be thin with only the basal layer pre- 
served. It further showed a mild decidual reaction. The vessels of 
the uterine wall showed retrogressive changes with marked prolifera- 
tion of the intima, narrowed irregular lumens, and a deposit of homo- 
geneous hyaline material beneath the endothelium. Careful study of 
the vascular lumens and the entire uterine wall revealed no tropho- 
blastic cells. The hemorrhagic mass seen on gross examination proved 
to be partially necrotized and contained shadoAvs of decidual cells. 
Vessels containing viable red blood corpuscles and some endometrial 
glands Avere partially preserA^ed. The hemorrhagic, seminecrotic mass 
replaced both the basal layer of the endometrium and the superficial 
portions of the muscularis. This mass undoubtedly represented the' 
site of placental implantation AAdiich had undergone progressive necrosis 
and complete regression of trophoblastic tissue. 

Sections taken from the round ligaments, the uterine tubes, and the 
broad ligaments Avere made at interAmls of 5 mm. Examination re- 
A'ealed no trophoblastic tissue. The Amssels of these structures con- 
tained numerous partially organized thrombi. Numerous sections of 
both OAmries Avere prepared for examination. A few of the cysts pres- 
ent Avere atretic follicles in most of the cysts a thin strip of easily 
separated cells coAmred a nodular or uniformly thickened layer of cells 
shoAving luteinization. The cjdoplasm of the latter group Avas 'Amdi- 
olated and stained faintly A\dth eosin. The nuclei Avere dark-staining 
and usually rounded. These cells Avould seem to represent paralutein 
cells of the theca interna. A few small follicles shoAA'ed a Avell-preserved 
granulosa layer, but none shoAved eAudenee of luteinization. Niimer- 
ous corpora albicantia Avere seen in the ovarian stroma, but no decidual 
masses could be found. 

Discussion 

The genesis of extragenital chorionepitheliomas has provoked the 
interest of clinicians and pathologists. In a recent report Berman 
summarized seAmnteen cases recorded in the literature as extragemtal 
chorionepitheliomas on Avliich autopsies had been performed. In most 
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of the eases a history of pregnancy was noted although the interval 
between pregnancy and death varied from months to years. It has 
been accepted that these tumors may represent a singular development 
in malignant teratomas, hut the failure to demonstrate teratomatous 
elements casts doubt on the evidence. 

Metastasis of chorionic tissue during normal pregnancy has been 
observed, and it has been suggested that such chorionic tissue may 
develop malignant tendencies. If this be true, one would expect to 
find chorionic tumors developing during the course of a normal preg- 
nancy, and one might demonstrate multiple, somewhat uniform tumors 
in each lung. Such demonstrations are yet uncommon. 

Novak and Kof£^ reported an instance in which the patient died of 
a metastatic ehorionepithelioma, but at autopsy no trophoblastic tissue 
could be found in the uterus. They suggested that the primary tumor 
of the uterus had undergone regression while the metastatic portion 
had grown rapidly in other organs. 

The uterine fundus in our ease contained a small hemorrhagic mass 
but was free of chorionic tissue. This mass apparently represented 
abnormally retained placental tissue that may have served as the sitiis 
locum of the uterine tumor. Therefore, it is likely that the tumor of the 
liver in our case was metastatic in origin and that the primary uterine 
tumor completely regressed. The failure to find trophoblastic tissue 
in the uterine vessels or in the veins of the broad ligaments should not 
argue against the above thesis. Although this theory is based on in- 
complete evidence, there are few findings that would support alternate 
theories. If our patient had survived longer, it is probable that the 
uterus would have been normal while additional multiple metastatic 
tumors would have been present at death. 
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ON THE USE OF THE WILLETT CLAMP FOR 
SCALP TRACTION IN DELIVERY 


D. Frank Kaltreider, M.D., and Hugh B. McNally, M.D. 

Baltimore, Md. 

(From the Department of Obstetrics, School of Medicine, University of Maryland) 

|N JANUARY, 1941, one of ns (H. B. McN.),^^ published a preliminary 
1 report about the nse of the scalp clamp in obstetrics, in which were 
presented 23 cases. Since then the scalp clamp has been used 71 times 
in the obstetric serAuces of the Unwersity and Baltimore City Hospitals. 
This report concerns both series. 

AVillett first reported his experience Avith the fetal scalp clamp in 
1925. He apparently did not folloAv np his original report. The num- 
ber of reports has been small and sporadic Avith the majority in the 
foreign literature. The use of the clamp has never been Amry popular 
in this eonntry, hoAvcAmr, it is our opinion that it represents decided 
adAmntages in certain cases OAmr other knoAim methods and deserves a 
great deal more attention than it has reeeiAmd. 

There has been a number of instruments dcAused for the purpose of 
scalp traction. Willett originally used a Mantel’s forceps AAdiich Avas 
modified to the one Avhieh noAV bears his name. Be Lee suggested a 
modification of the latter, but belieA’-ed that an ordinary Auilsellum or 
myoma forceps sufficed. Gauss deAused an entirely neAV clamp. In this 
series a Amriety of these instruments Avas used largely as a matter of 
experimentation. In the majority of cases an ordinary hemorrhoid 
clamp proAmd quite satisfactory. 

The forceps must haAm a fairly long handle and a T-shaped bite of 
sufficient Avidth and firmness to insure a secure grasp. Serrated teeth 
may cause more serious and much more frequent scalp injuries, and 
they are not necessary to secure a firm bite into the scalp. 

The technique is simple and may be used in the primigraAoda or the 
multigraAdda. When the membranes are ruptured (Avith the instru- 
ment itself, if desired) and the cerAux is sufficiently dilated to alloAA^ 
for the introduction of the clamp, it is inserted under the guidance of 
the fingers and attached to the scalp of the fetus as near the occiput 
as possible. If the head is fioating it may be necessary to exert pres- 
sure upon the fundus or loAver uterine segment to maneuver the head 
into a position faAmrable for grasping. After it has been made secure 
there is attached to the clamp a tape or length of gauze AAffiich runs 
OAmr a pulley at the edge of the bed and to Avhieh is fastened, in turn, 
a one-fourth to one-half pound Aveight that is held in suspension. This 
Aveight should not be greater than specified or heoA-^y enough to cause 
damage on the maternal soft parts, but sufficient to hold the head 
against the loAver uterine segment and thus irritate the_ uterus to 
greater actiAuty. Although some writers claim that the instrument 
should be remoA'ed after 6 hours or after the head is engaged in the 
pelA'is, it has been the authors’ experience that it may remain safely in 
place until the second stage is completed, or a maximum^ of about 12 
hours, the usual time of remoAml being Avhen deliA^ery Avas imminent. 

We have used the scalp clamp in the folloAinng tjTies of cases : 

1. Placenta Previa. — ^It is used only in the marginal and partial types 
to tamponade the bleeding points as Avell as hasten labor by A'irtue of 
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the iiT'itation of the lower pteriTie segment. This procedure offeis a 
satisfactory snbstitnte for cesarean section. It does not i^esent the 
danger of infection of the Braxton Hicks bipolar version. The hydro- 
static dilators frequently introduce infection and dislodge the present- 
ing part, thereby increasing the possibility of prolapse of the cord or 
nialpresentation. The, clamp produces the desired results more effi- 
ciently and more simply. 




Fig. 1. 

2. Premahire Separation of the Placenta . — ^Particularly in the low 
implanted vaihety and in some selected cases of the normally implanted 
placenta. The mechanism is essentially the same as with placenta 
previa. The Spanish windlass probably should be reserved for a few 
selected eases in which hemorrhage is an outstanding feature, or in 
combination with the clamp. 

3. Uterine Inertia . — It has been found that the traction force of this 
method brings the head in close contact with the lower uterine segment 
and stimulates the uterus to contract normally. This method removes 
ni many cases, the necessitj’' for the administration of oxytocic drugs^ 
some of which have the tendency to further tire the uterus, whereas 
tlie gentle direct mechanical stimulation does not force the uterus be- 
J’'ond its normal contractile capacity. 

4. Induction of Labor. — ^The mechanism is the same as described for 
uterine inertia. 
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5. Slalpresentation of the Vertex. — Such, cases may be corrected by 
vaginal or combined manipulation and tbe attachment of the scalp 
clamp to a portion of the fetal scalp at or near the occiput. The trac- 
tion will insure the permanency of the newly converted position and 
thus provide relief from possible dystocia caused by the positional 
disproportion. 

6. It may be applied to the floating head when the membranes are 
ruptured to prevent the prolapse of the fetal parts or cord. 

7. Finally, this method can be used in cases of known fetal death to 
hasten delivery when this is indicated. Craniotomy and forceful ex- 
traction of the child is certainly less desirable than scalp clamp trac- 
tion with the relativel 3 ’- small amount of manipulation that is required. 
The latter method does not involve as much initial cervical dilatation, 
and does not injure the birth canal or subject the patient to as much 
risk of infection. 

Table I presents the indications for which the scalp clamij was used 
in this series of 94 eases. Ante-partum and intrapartum hemorrhage 
was the indication in 45 eases. One of the eases of premature separa- 
tion of a normal implanted placenta Avas of breech presentation Avhich 
AA'as treated by external version and the application of the clamp Avith 
subsequent control of the bleeding. The aA'^erage blood loss before the 
application of the clamp Avas 296 c.c. (estimated). The aA'^erage bleed- 
ing afterAvard Avas insignificant, less than 10 c.c. and in 34 cases there 
Avas none. 

Table I. Indication of the Use of the Clamp in This Series 


1. ANTE-PARTUM AND INTRAPARTUM HEMORRHAGE 45 

a. Partial premature separation of low placenta 22 

b. Premature separation of normal implanted placenta 8 

c. Cause undetermined 6 

d. Marginal placenta previa 5 

e. Partial placenta previa 2 

f. Hemorrhage from amniotic sac 1 

g. Cervical erosion at term . 1 

2.. UTERINE INERTIA 25 

3. INDUCTION OP LABOR 13 

a. Hypertensive disease 3 

b. Eclampsia 2 

c. Fulminating pre-eclampsia 4 

d. Eenal disease 1 

e. Hydrocephalus 1 

f . Floating head with membranes ruptured 1 

g. Dead fetus 1 

4. TRANSVERSE ARREST 6 

. 5. MALPRESENTATION OF THE A'ERTEX, CORRECTED 5 


In the next largest group, uterine inertia, the character of the pains, 
as Avell as the frequency’’ Avas greatlj’’ improA'ed in 22 cases. In the 
other 3 cases there Avas no change in the character. 

In the cases of transA’^erse arrest, the clamp Avas used entirely ex- 
perimentally and Ave found that it had no effect AAdiatsoeA’er on proper 
rotation of the A’ertex. Four of these cases Avere manually’ rotated 
after full dilatation of the celwix. 

The Aa’c cases of malpresentations Avere as folloAvs : tAVO Avere ante- 
rior face presentations that Avere conA’erted to occiput posteriors, AAUth 
excellent results. One Avas a military attitude that maintained 
after correction. Tavo Avere compound presentations of the head and 
the hand and, after correction, continued on in labor normally’. 
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111 this sex’ies thei’e were 33 pi'imigravidas and 61 mnltigravidas. 
The average parity was 2.6. 

The average duration of the latent period between the application 
of the clamp and the onset of labor in 38 eases was 1 hour and 24 
minutes. The average duration of labor in these eases was 10 hours 
and 31 minutes. Of those alreadj’" in labor, the average duration of 
labor before the application of the clamp in 56 cases was 34 hours and 
40 minutes with the average cervical dilatation 4 cm. The number of 
eases which had prolonged labor, that is to say over 30 hours, in this 
latter group was 33. The average duration of labor in this group after 
the application of the clamp was 9 hours and 8 minutes. 

The mode of delivery was as follows : Low or control forceps, thirty- 
one; midforceps with hysterostomatomy, five; midforceps alone, four. 
It should be stated that control forceps is a routine procedure in these 
clinics. Of the five midforeeps with hysterostomatomy, one must be 
deemed a failure, two were definite eases of cephalopelvie dispropor- 
tion, and two were eases of transverse arrest. Of the other four mid- 
forceps, two must be deemed failures while the other two again were 
cases of cephalopelvie disproportion. The three failures were with 
uterine inertia. 

The membranes had ruptured spontaneously before the application 
in 30 cases, and an amniorhexis for induction had been done in 6 cases. 
In these 6 cases labor did not follow and the clamp was applied. In 
these 36 cases the total morbidity was 27.77 per cent. In the 58 cases 
in which the membranes were artificially ruptured at the time of 
application of the clamp, the morbidity was 27.58 per eent. Consider- 
ing the complications that indicated the use of the scalp clamp, we do 
not think this figure is excessive. There were 4 eases in which there 
were febrile courses and complications other than birth canal. There 
was no maternal mortality. 

The complications to the fetal scalp were as follows : cellulitis, 9, 
all survived: abscess of the scalp, 2, all survived: hematoma, 2, ab- 
sorbed : laceration, 8, all healed. 

There were 13 term stillbirths and 3 premature stillbirths, two term 
neonatal deaths and 8 premature neonatal deaths, a total of 26 deaths 
or a fetal mortality of 26.80 per cent. There were 25 premature births 

Table II. Stillbirths and Neonatal Deaths 


TERM STILLBIRTHS 13 

Cephalopelvie disproportion 4 

Hypertensive disease, severe, maternal 2 

Macerated, cause unknown 2 

Prolapse cord and maceration 1 

Premature separation of normal implanted placenta 2 

Premature separation of low implanted placenta 1 

Hydrocephalus 1 

TERM NEONATAL DEATHS 2 

Pneumonia, lobular ; eclampsia, maternal 1 

Suprarenal hemorrhage, severe 1 

PREMATURE STILLBIRTHS 3 

Premature separation of normally implanted placenta 2 

Prolapse of cord ' 1 

PREMATURE NEONATAL DEATHS g 

Premature separation of low implanted placenta 4 

Premature separation of normally implanted placenta 1 

Hemorrhagic disease (before vitamin iC) j 

Partial placenta previa 2 
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and 3 sets of twins. This high fetal death rate is clarified in Table II. 
The four cases of cephalopelvic disproportion were in labor a long time 
before hospitalization. In the two cases of prolapse of the cord, the 
fetuses were already dead on admission to the hospital. In the cases 
of bleeding in which the children were either stillborn or died after 
birth, the average amount of blood loss ivas about 500 e.c. 


Summary and Conclusions 

1. The Willett clamp application to the fetal scalp offers definite 
advantages over other generally used methods of treatment in certain 
eases of placenta previa, premature separation of the placenta and 
uterine inertia. It is of definite value in the induetion of labor, in the 
prevention of prolapse of the cord or of fetal parts, and in the main- 
tenance o'f correction of malpresentations of the vertex. 

2. Ninety-four cases are presented with 9 failures, 6 were experi- 
mental in transverse positions of the vertex, the final outcome con- 
sisting of 2 midforceps ivith hysterostomatomy and 4 manual rotations 
with low forceps. There were 3 failures with uterine inertia. All three 
were delivered by midforeeps, in one of which hysterostomatomy was 
nsed. 

3. This method has no particular value in the treatment of trans- 
verse positions of the vertex. 

4. Risk to the baby is minimal. 
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AXIAL TORSION OF THE GRAVID UTERUS IN TWO 
SUCCESSIVE PREGNANCIES 

Joseph E. Cork, M.D., P.A.C.S., New York, N. Y. 


T orsion of the pregnant nterns is not a common occnrrence__l»ut 
has been reported in a sufficient number of cases to make its diag- 
nosis possible and yet, surprisingly,. most diapioses have been made 
at the operating or autopsy table. Physiologic rotation of the preg- 
nant nterns has been seen at the time of cesarian section and torsion 
of the gravid nterns in cattle described first by Hippiaper Colnmbi in 
1662, the predisposing canse being bieornnate nterns with its absent 
round and broad ligaments on one side, has been mentioned by East- 
man^ and others. In the human being torsion of the pregnant nterns 
has been described early in pregnancy due to mobilizing adhesions,® 
at term, in labor and in the post-partum period. Pathologic condi- 
tions of the uterus (fibromyoniata) and interstitial pregnancy,® _ and 
tumors of the ovary are in most instances believed to be the exciting 
cause but, as VogeP states “most writers emphasize the presence of 
ptosis with asthenia.” The endopelvic fasciae and ligaments of the 
uterus in the normal healthy individual are capable of tremendous 
strain without allowing extreme degrees of rotation of the_ uterus in 
spite of such complicating pathology as tumors and adhesions. The 
asthenic type show nutritional defects in muscles and ligaments 
throughout the body as well as in those of the pelvic structures, so that, 
is it not fair to assume that postural changes, sudden straining, tumors, 
adhesions or interstitial pregnancy, may be the insult which carry 
through to a greater degree the physiologic rotation and then labor 
completes the axial torsion. 

Rotation may be either to left or right, but most of the reported 
eases were clockwise and the degree of rotation has been from 90 to 
360 degrees. Von Pali® mentions Schweigl’s reported case of pregnant 
myomatous uterus with torsion of 540 degrees in which the body of the 
uterus was necrotic. 


The symptoms associated with torsion are dependent on the degre< 
and the rapidity with which it occurs. Day® in his review of the litera 
ture up to 1935 has in detail covered the sjmrptoms of shock, abdomina 
pain and abnormal findings on examination and suggests that no at 
tempt be made to reduce the torsion by external manipulation. How 
ever, he cites a case quoted to him by a colleague who was able t( 
rotate a fibromyoma from right to left in a patient who was in labor 
immediately relieving the patient’s symptoms and allowing the laboi 
to terminate spontaneously. This case alone should lead us to attempi 
replacing the uterus into normal position if the diagnosis is made 
using anesthesia when possible. It is well, however, to remember thai 
premature separation of the normally implanted placenta may be f 
concomitant finding, that rupture of the peritoneal eoverino- of tin 
uterus has been known to occur and that fatal embolism has'i-esultet 
from detorsion.® Certainly, if reduction is attempted gentleness shoulc 

w the wQtclm ord with the patient prepared for celarean section it 
the attempt results in failure. section 
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It is impossible to propose any set procedure. The type of cesarean 
must be dependent on the pathology and in the patient here cited, in 
whom axial torsion occurred in each of her two pregnancies, the treat- 
ment had to be guided by many factors. 

Mrs. A. W., 38 years of age, Avas first seen NoAmmber 14, 1940, Avhen 
she was approximately 16 Aveeks’ pregnant. (Last menstrual period 
July 23, 1940; expected date of confinement April 30, 1941). She had 
married in April, 1940, had neAmr consulted a physician "for any 
illness” preAuous to the pregnancy and her past history, menstrual his- 
tory and course of this pregnancy were not remarkable, her usual 
weight being 130 pounds and height 67 inches. She Avas of the slim 
asthenic type and poorly nourished. Her blood pressure Avas 118/66, 
red blood count 3,820,000 and hemoglobin 68 per cent, Avhite blood 
cells 7,600 with normal differential count, negatiAm Kahn and Type 0. 
The abdomen shoAved no scars and in spite of the fact that she Avas 16 
Aveeks pregnant the fundus of the uterus Avas at the leAml of a 28 
weeks’ pregnancy and AAms nodular, palpation being easy through the 
thin abdominal wall. In the left side of the fundus a large soft fibroid 
could be palpated and its outline easily seen. No fetal heart could be 
heard, x-ray reAmaled no fetal skeleton and peHis was the normal gyne- 
coid type. Progress AAms normal, the fetal heart Avas constant in the 
right side and on April 22, 1941, the large fibroid in the left side of the 
fundus could be palpated protruding beneath the left rib margin. The 
Amrtex presented, Avas small, in midpelvis and ballotable. Her Aveight 
had increased to 149 pounds (19-pound gain), and there had been no 
complaints. Labor started on the night of April 24, 3941, at 8 p.m. 
She AAms admitted to the St. Vincent’s Hospital at midnight and at 3 a.m. 
April 25, 1941, AAdien the pains Avere recurring at 5-minute intervals, a 
rectal .examination revealed the 'cerAux to be thinning, 6 cm. dilated, ver- 
tex in right anterior position, fixed, small and at the level of the spines. 
Sedation Avas ghmn Avith good results. A vaginal examination at 5 p.m. 
April 26, 1941, 21 hours after onset of labor reA'ealed the head AAmll above 
the spines, the cerAux still 6 cm. dilated. Tlie effect of the sedation had 
decreased, the patient had been more comfortable on her right side 
and tAvo hours later the pains increased in intensity, became almost 
continuous and on rectal examination neither the head nor the cervix 
could be felt, the membranes being still intact. The abdomen aa^s 
tense and tender and no shock Avas cAudent AAdien one hour later cesa- 
rean Avas started. Torsion of the uterus Avas not considered but it AA^as 
felt that because of the patient’s age, the failure of progress in spite 
of strong pains, and the possibility of premature separation of the 
placenta, section Avas indicated. On opening the abdomen through a 
loAv median incision, 180 degrees axial rotation of the pregnant uterus 
Avas seen. The large intramural fibroid in the left side of- the fundus 
Avas noAV in the right side beneath the liAmr, torsion haAdng oecuiTed 
through the loAver segment of the uterus. The left round ligament 
could be folloAved obliquely from left to right, Amricosities of the left 
bi’oad ligament Avere markedly distended AAdth blood and the posterior 
Avail of the uterus, AAdiich presented in the AA'ound, Avas deeply congested 
betAveen the many small fibroids AAdiieh studded it. Tlie bladder Avas deep 
in the right side of the pehns. Complete detorsion of the uterus aaus im- 
possible, but AA-ith traction sutures after the incision had been extended 
aboA'c the umbilicus, reduction to approximately 90 degi’ees resulted. A 
longitudinal incision in front and parallel to the left broad ligament 
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allowed extraction of a 2 , 500 -grani female child, meconium stained, 
which failed to breathe in spite of artificial resuscitation. The infant 
at birth was markedly cyanotic in the face, neck and extremities, with 
marked pallor of the chest and abdomen corresponding to the compres- 
sion area. Autopsy was negative. The uterus contracted well and 
could be rotated to normal position after removal of the placenta 
which showed no evidence of premature separation. Moderate shock 
was evident, plasma and blood were given but the_ patient’s condition 
made hysterectomy or myomectomy impossible. Eight grams of sulfa- 
nilamide crystals ivere sprinkled in the pelvis and suture line of the 
uterus and the abdomen closed. Convalescence was stormy for the 
first eight days, but thereafter was uneventful. The sutures were re- 
moved on the tenth day with primary union of the wound and the 
patient discharged on the sixteenth postoperative day. 

Subsequent examinations at four- and six-week intervals showed the 
uterus to be about the size of a 16 weeks’ pregnancy, nodular and 
movable. Her first menstrual period occurred on June 26, 1941, eight 
weeks post partum and although either myomectomy or hysterectomy 
was advised the patient refused because of her desire to have a child. 

She was next seen June 3, 1942, again pregnant four months. Her 
periods had recurred regularly with normal flow and not accom- 
panied by any discomfort. Her last menstrual period occurred on 
January 20, 1942; the expected date of confinement October 27, 1942. 
Blood examination, urine analysis and blood pressure were normal. 
The fundus on the left extended to the rib margin, on the right to the 
umbilicus. Myomectomy Avas suggested and refused and her progress 
was normal throughout the ante-partum period with regular exami- 
nations every tAvo Aveelis up to the seventh month and Aveekly observa- 
tions thereafter. The baby presented by the vertex, the fetal heart Avas 
regularly heard in the left lower quadrant and the fibroid in the fundus 
remained on the left side up to the Aisit of September 23, 1942, one 
month before term. From this date rotation of the uterus from left to 
right Avas gradual, the fetal heart moAung from the left loAver quadrant 
to the midline. The fibroid in the left moved tOAvard the midline and 
could be felt in the right side. NotAAothstanding the gradual torsion the 
patient experienced no discomfort. The patient Avas sectioned on October 
21, 1942, one AAnek iDcfore terni, after failure at detorSion by external 
manipulation. Porro section or myomectomy Avas to be performed if 
her baby was normal. On opening the abdomen after excision of the 
scar, the pregnant uterus Avas seen in 90 degrees torsion, the uterus Avas 
incised n’ust anterior to the broad ligament through the previous in- 
cision Avhich Avas Avell healed and a 2,400-gram female child deliAmred. 
Examination of the infant revealed congenital absence of the roof of 
the mouth, including both the hard and soft palate. A small tab of tissue 
Avas noted betAveen the upper and loAver alveolar arches on the right 
side. The upper alveolar arch Avas very thick and there Avas marked 
hypoplasia of the mandible. The slitlike openings of the nasal canals 
were clearly Ausible. The child presented a severe feeding problem, 
developed bronchopneumonia and expired Avhen 7 days old. ’ 

The report of the examination of the baby on delivery excluded all 
possibility of hysterectomy or myomectomy. Reluctantly the abdomen 
was closed, her convalescence Avas normal and she Avas discharged on 
her fourteenth postoperative day. Wlien she Avas seen for final dis- 
charge the uterus Avas the size of a four months’ pregnancy, her men- 
strual periods Avere normal and there Avere no complaints. 
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Beruti, J. A.: The Future of Forceps and the Forceps of the Future, Obst. y 
Ginec. Latino-Americanas 1: 10, 1943. 

At the Eliseo Canton in Buenos Aires, 35 per cent of all the operations per- 
formed during the last 40 years were forceps deliveries. In addition the incidence 
of internal version was 12.8 per cent, of abdominal cesarean section 4.7 per cent 
and of pelviotomy 3.9 per cent. The frequency of forceps operations decreased from 
38 per cent in the decade 1921 to 1930 to 33.7 per cent during the years 1931 to 
1937, whereas cesarean sections increased from 4.6 per cent to 11.4 per cent. The 
author maintains that the incidence of forceps delivery has decreased because of 
the greater use of cesarean section. He believes that in the near future vaginal 
operations will completely disappear. There is no perfect type of forceps and 
because of it the maternal and fetal mortalities are high. The author prefers the 
straight Zweifel forceps to any axis-traction forceps because by means of a uni- or 
bilateral episiotomy the birth canal is straightened out and there is no need for 
axis traction. To overcome the defects of the straight forceps the author has per- 
fected a forceps which he calls “Polimorfo’^ and which can be used as a straight 
instrument for rotation and a curved one for extraction. He maintains, however, 
that the future for forceps is not promising and that we must try to find an instru- 
ment which is less dangerous to the mother and child. 

J. P. Greenhill. 

Hawk, M. H., and Wangeman, C. P.: The Effects of Nembutal (Sodium Pento- 
barbital) and Scopolamine on Human Subjects, Anesthesiology 4: 238, 1943. 

Nembutal (sodium pentobarbital) is a popular sedative with both the medical 
profession and thfi lay public. This drug has very definite stimulative and depres- 
sant qualities. In combination with morphine or scopolamine it exhibits these quali- 
ties in various ways. For example, the addition of scopolamine lessens the de- 
pressing effects of nembutal. "This is particularly true with respect to minute 
volume exchange of air to and from the lungs. There is less depression of the re- 
spiratory functions with nembutal than with morphine. The combination of nem- 
butal and scopolamine causes less respiratory depression than that caused by mor- 
phine and scopolamine. The addition of scopolamine to nembutal provides a less 
profound, longer acting and more pleasant sedation than nembutal alone in spite 
of the apparent greater restlessness.” 

The combination of nembutal and scopolamine works very satisfactorily and is 
recommended for preoperative sedation. It is an excellent inhibitor of mucous secre- 
tion. It is not recommended as a pain reliever. 


Harvey B. Matthew's. 



Editorial 


Precision Methods in Cephalometry and Pelvimetry 

T he recent publication of a simple method of cephalometry and 
pelvimetry* suggests speculation in a subject in which the fields 
of roentgenology and of obstetrics are intimately related and inter- 
ested. Dr. Cave, author of this article, presents, as have many roent- 
genologists before him, another precision method which is, no doubt, 
quite accurate and claims to eliminate the human factor in estimating 
the distance of the object from the film. The method is a modification 
of one recorded by Fortes and Blanche in 1924. Exposures are made 
with the same centering but with different known tube-film distances. 
The resultant film images are measured and applied in a special for- 
mula which gives the actual length of the diameter under consideration. 
Ill pelvimetry the author claims that it can be emplojmd to any trans- 
verse diameter of the inlet or outlet. However, it should be empha- 
sized that with this method of pelvic mensuration, as well as with 
others, unless contour studies of the pelvis are combined, the greatest 
usefulness of roentgenography to clinical obstetrics will be overlooked. 

In considering any precision methods of roentgen pelvimetry, we 
should not forget just exactly what they meaii. They simply represent 
the relationships of the bones of the pelvis to each other at the moment 
the roentgenogram was made. The obstetrician in evaluating such 
exact information nevertheless must realize that not only does preg- 
nancy itself influence those relationships but the “positioning” of the 
patient incident to the taking of the roentgenogram also may exert a 
certain influence. Studies of the influence of pregnancy on the joelvic 
articulations are well established, Avhile the effect of posture to cause 
changes in pelvic relationships is also well known. It is true that such 
influences probably have but minor effects, but they are present never- 
theless. Precision methods of roentgen pelvimetry therefore may be 
accurate as far as a single roentgenogram is concerned, but they must 
be evaluated clinically to be essentially useful. It seems reasonable 
to conclude that any dimension of the bony pelvic canal which is accu- 
rate to 0.5 centimeters should be satisfactory and clinically useful. 

In considering the great advantages to be offered by roentgen pehuc 
investigation we must not forget that from the clinical point of view, 
nuless contour studies of the bony pelvic structure are combined with 
mensural information, the greatest usefulness of such studies will not 
he obta ined. 

•Cave, Paul; Bril. M. J.. August 14, 1943. p. 190 . 
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Thei’efore, in considering evidence offered by roentgenography, the 
obstetrician must have in mind not only what the bony pelvis looks 
like bnt he should know something of the so-called “normal” Amria- 
tions of this strnetnre. That these variations may have a definite in- 
fluence on the course of labor has become established largely through 
the contributions of our American investigators. We should again 
remind those working in roentgenologic fields that if methods of 
pehdmetry are complicated and the interpretation largely in the hands 
of the roentgenologist, the usefulness of the information so obtained 
is going to be limited and the whole subject of roentgen pelvimetry 
become somewhat mystifying to the obstetrician. Unless films can be 
Auewed and evaluated by the obstetrician himself, and unless he alone 
is to be responsible for the solution of his clinical problems, conflicts 
Avill arise Avhieh Avill impede the essential usefulness of the greatly 
Amluable knoAidedge which roentgenography is noAv able to offer. 

Herbert Thoms, M.D. 



Department of Statistics 


A SURVEY OP ABORTION DEATHS IN PHILADELPHIA 
FROM 1931 TO 1940 INCLUSIVE- 

Henry J. Sangmeistee, M.D., P.A.C.S., Philadelphia, Pa. 

O N MAY 23, 1934, Williamsi reported on a “Survey and Analysis of Maternal 
Mortality in Philadelphia” covering 717 deaths occurring in 1931, 1932 and 
1933. In the three years there were 26 nonseptie ahortion deaths and 162 septic 
abortion deaths or a ratio of one to six. This study of 450 cases incorporates all 
the cases from 1931, and is a continuation of Dr. Williams’ report on nonseptie 
and septic abortions up to and including the year 1940. 

In Philadelphia, all maternal deaths are analyzed by a maternal mortality 
committee which determines whether the death is nonpreventable or preventable 
on the part of the physician or the patient. Bringing into an open discussion the 
causes which contributed to the patient’s death has made every Philadelphia physician 
doing maternity worh, obstetric conscious, resulting in better obstetrics, so that 
today the puerperal mortality rate in our city has dropped from 6.0 per thousand 
live births in 1931 to 2.3 in 1940. 

Table I. Puerperal Mortality Bate for a Ten-Year Peeiob 

ySS 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 

Bate* 6.0 6.5 4.5 5.3 4.9 5.3 3.8 3.1 2.8 2,3 

(*Per 1,000 Live Births). 


Each case is thoroughly investigated, the attending physician is urged to attend 
the meeting and give his version of the case. While this postgraduate study 
tends to better obstetrics, in so far as reducing puerperal mortality, in abortion 
deaths there is the uncontrollable factor of self-induction or of having another 
person induce the abortion. 


Table II. Percentage of Abortions and Percentage of Puerperal Deaths 


Nonseptie abortion 
Septic abortion 
Percentage abortion 
deaths 

Percentage of puerperal 
deaths 


total 

37 

413 


1931 1932 1933 1934 1935 1936 1937 
10 11 3 1 5 2 

63 55 42 52 46 48 

29.4 27.6 29.6 32.3 32.7 28.7 


1938 1939 1940 
10 2 2 

47 19 19 22 

41.0 19.2 24.4 31.6 


70.6 72.4 70.4 67.7 67.3 71.3 59.0 80.8 75.6 68.4 


The term “abortion” is applied to cases of a nomdable fetus, that is, one 
of under 28 weeks of pregnancy. Over the ten-year period 1931 .to 1940 in- 
clusive, there were 450 abortion deaths, 37 cases being nonseptie and 413 cases 
septic, or a ratio of 1 to 11.6. In 1931 and 1932, the peak years, there were 
ten and eleven deaths respectively in the nonseptie group and 63 and 55 deaths 
respectively in the septic group; from then on there lias been a gradual decline 
in both groups, to such an extent that the low point was reached in 1938, when 
there were no nonseptie deaths and in the septic cases the years 1938 and 1939 
showed nineteen deaths in each year. While this is an improvement, still the 
abortion mortality is high as shown in the year 1937, when abortion look a toll 

•Presented at a Meeting of the Obstctriral Society of Philadelphia, May g, 1943. 
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of foTty-eight lives or 41 per cent of the total puerperal deaths. It ■will he 
noted that the percentage of abortion deaths every year is roughly about the 
same, approximately 29 per cent, except in the years 1937, 1938 and 1939. 

Abortion, both septic and nonseptic, in the ten years, caused a 25 per cent 
mortality of all puerperal deaths. There were 279 nonobstetric deaths during 
this decade, so, if these cases are deducted, the corrected mortality of abortion 
deaths in Philadelphia between 1931 and 1940 inclusive is 29.8 per cent of all 
puerperal deaths. In terms of births, there were 318,103 deliveries in Phila- 
delphia both live and stillborn during the ten-year period, so that the ratio of 
abortion deaths is 11 per thousand total births. 


Table III. Nonseptic Abortions 




PRIMIPARA 

MULTIPARA 


total 

MARRIED 

SINGLE ■ 

MARRIED 

SINGLE 

Spontaneous 

26 

6 

0 

20 

0 

Induced 

8 

2 

2 

4 

0 

Therapeutic 

2 

0 

0 

2 

0 

Operative 

1 

1 

0 

0 

0 

Totals 

37 

9 

2 

26 

0 


In the nonseptic group of 37 cases, 35 were married and two single, the ages 
ranging from 23 to 46 years of age in the married group and in the single cases, 
there were only two, one 24 years of age and colored, the other 33 years old and 
white. Eeduced to percentages, 94 per cent occurred in married women. There 
were 32 white women and five colored. There were 26 spontaneous abortions, six 
were primiparas and twenty multiparas, all married. Eight women induced the 
abortion on themselves or had someone person do it for them, four were primip- 
aras, two married and two single, and four multiparas, married. There were two 
therapeutic abortions in multipara and one operative case in a married primipara 
■with a mistaken diagnosis of ectopic pregnancy, who died on the operating 
table evidently from a pulmonarj’^ embolus. 

The principal cause of death in this group was hemorrhage representing 23 
cases or 62.2 per cent. In the septic group all cases hemorrhaged, indeed to such 
an extent that 31 cases were moribund on admission to the hospital. 

There were fifteen abortion deaths complicated with other diseases. 

Table IV. Abortions Complicated With Other Diseases 


Pneumonia 6 cases 

Influenza 1 case 

Pulmonary embolism 1 case 

Hemorrhagic infarct following abortion 1 case 

Cardiovascular disease 3 cases 

Cardiac dilatation and ergot poisoning 1 case 

Gastric hemorrhage 1 case 

Hydatidif orm mole (under hemorrhage deaths) 1 ease 


Pneumonia complicating abortions offers a grave prognosis. In the six cases 
the interval between birth and death of the mother occurred: 

Three days in an earty abortion. 

Six days in an early abortion. 

One and one-half hours in a three months ’ pregnancy. 

Six days in a three months ' pregnancy, 

Eight hours and 20 minutes in a three and one-half months’ pregnancy. 

Five minutes in a six months ' pregnancy, and 
Seven days in a case of influenza. 

The majority of the abortions, 239 cases or 53 per cent in both the septic and 
nonseptic groups, occurred within the first three and one-half months of preg- 
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nancy. Between three and one-half months and six months there were 76 cases. 
One hundred and thirty-hve cases were classified as undetermined, but by the 
histories, we feel over one half of these can be placed within the first three and 
one-half months of pregnancy. 

There were two therapeutic abortions. One a case of cardiorenal disease, the 
other a case of chronic nephritis both associated with hypertension. The Com- 
mittee decided one case was nonpreventable, the other preventable on the part 
of the physician, due to an error in judgment. 

The Committee determined that sixteen deaths in the nonseptic group were 
nonpreventable, twelve deaths preventable on the part of the patient and nine on 
the part of the physician. Five of these nine deaths were due to hemorrhage and 
could have been saved by combating shock and restoring blood volume before 
proceeding to evacuate the uterus. 


Table V. Septic Abortions 




SPONTANEOUS 

INDUCED 

THERAPEUTIC 


TOTAL 

PEIMIP- 

MULTIP- 

PRIMIP- MULTIP- PRIMIP- 

MULTIP- 


ARA 

ARA 

ARA 

ARA 

ARA 

ARA 

Married 

299 

34 

31 

76 

151 

1 

6 

Single 

97 

9 

3 

78 

7 

0 

0 

Divorced 

6 

2 

2 

2 

0 

0 

0 

Widow 

9 

0 

3 

5 

1 

0 

0 

Separated 

2 

0 

1 

0 

1 

0 

0 

Total 


45 

40 

161 

160 

1 

6 


413 

85 


321 

7 


Septic abortion 

over the 

ten-year 

period caused 

413 deaths. 

There 

were 45 


spontaneous abortions in primiparas, 161 induced and one therapeutic abortion. 
In the multipara, there were 40 spontaneous abortions, 160 induced and six thera- 
peutic. Three hundred and eleven women were white and 102 colored, the white 
outnumbering the colored by more than 3 to 1. Briscoe^, in a ten-j’ear analysis of 
puerperal sepsis in Philadelphia from 1931 to 1940, found a similar ratio of 3.2 to 1. 

Williams, in his three-year study of abortion deatlis in Piiiladelphia 19.31 to 
1933, pointed out that "one of the outstanding facts about this survey is that 
22.5 per cent or over one-fifth of the total deaths studied (162 of the total 717 
puerperal deatlis) were caused by septic abortion." Seven years later, we can 
report for the ten-year period 1931 to 1940, that there is no improvement, the 
death rate -from septic abortion being 27.3 per cent (413 of the total of 1,511 
puerperal deaths) or one abortion death in every 3.6 puerperal death. 

Table VI. Abortion VVitiioet Sepsis 


1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 

10 11 315 21022 

TOTAL 30 cases or 81% TOTAL 7 cases or 19% 

abortion inTH sepsis 

1931 1932 1933 19.34 1935 1930 1937 1938 1939 1940 

63 55 42 52 46 48 47 19 19 22 

total 258 cases or 02.5% TOTAL 155 cases or 37.5% 

(AVERAGE 71.5%) (AVERAGE 28.5%) 

. In .seeking a cause for this increase, we arc impressed with the fact that SI 
per cent, or 30 cases, occurred in the nonseptic abortions in the first five vear.s 
1931 to 193a inclusive, and that 62.5 per cent or 258 cases occurred in the septic 
group in the same period of time. In the second five-year period, from 1936 to 
1.40 there were 19 per cent or .seven cases in the nonseptic group, and 38 per 
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cent or 155 cases in the septic group. In other words, abortion both septic and 
nonseptic occurred in 71.5 per cent during the first five-year period, compared with 
28.5 per cent during the second five-year period. IVe feel that the financial de- 
pression was a predisposing factor in causing the increase during the first five- 
year period. 

In this study of septic cases, there were 299 married women, 97 single women, 
nine widows, six divorcees and two separated, or a similar ratio of almost three 
married women to one illegitimately pregnant. The number of induced abortions 
irrespective of wedlock outnumbered the spontaneous abortions by almost four 
to one. There were 321 induced abortions, 85 spontaneous abortions and seven 
therapeutic. 

Many of these septic cases were treated with sulfathiazole. We prefer- sulfa- 
nilamide to any of the other sulfonamides in these infected cases, and give it early 
as soon as the patient develops a fever. We feel many physicians have been weaned 
away from sulfanilamide due to the associated cymnosis and various toxic reactions 
which occasionally occur. However, in septic abortions we feel none of the other 
sulfonamides can take the place of sulfanilamide. The cyanosis in these cases is 
due to methemoglobin, which can be promptly reduced from a blood level of 30 to 40 
per cent to less than 4 per cent in 30 minutes by giving intravenously methylene 
blue 0.1 to 0.2 c.c. of a 1 per cent solution per kilo body weight. This can be re- 
peated in 8 hours. We have for years been giving by mouth 5 gr. of methylene 
blue three times a day at the start of sulfanilamide treatment which eft'ectively com- 
bats the cyanosis.Si 

There were seven therapeutic abortions, three cases of toxemia associated with 
hypertension, one case of placenta previa, one case of heart disease, one case of 
bleeding in a threatened abortion sixteen weeks pregnant, and one case of pyelitis. 
Including the two nonseptic therapeutic abortions, the committee decided of the nine 
cases, two were nonpreventable and seven preventable on the part of the physician. 

Table IMI. Preventability 



DEATHS 

NONSEPTIC 

SEPTIC 

PERCENTAGE 

Nonpreventable 

64 

16 

48 

14% 

Preventable on the part 

332 

12 

320 

73.7% 

of the patient 
Preventable on the part 

54 

9 

45 

12% 


of the plwsician 


In the whole group of 450 cases, 14 per cent were nonpreventable, 73.7 per cent 
were preventable on the part of the patient and 12 per cent preventable on the part 
of the physician. Under nonpreventable deaths are classified spontaneous abortions, 
the result of an unavoidable accident or eases complicated with other intercurrent 
diseases. Preventability on the part of the patient was due usually to self-induction 
or having someone induce the abortion for her, or lack of prenatal care. Pre- 
ventability on the part of the physician was due, either to an error in judgment or 
error in technique. We feel that, in a city- ^vith five medical schools, a twelve per 
cent preventability factor on the part of the physician is too high. 

Summary 

1. Four hundred and fifty cases of abortion deaths occurred in Philadelphia 
during a ten-year period between 1931 and 1940; 37 cases were nonseptic and 413 
cases septic, or a ratio of one to 11.6. 

2. Abortion deaths represent 29.8 per cent of all puerperal deaths during this 
decade or in terms of total births, eleven per ten thousand total births. 
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3. Hemorrhage was the principal cause of death in the nonseptie group, repre- 
senting 62.2 per cent. In the septic group, while all cases hemorrhaged and 31 
cases were admitted to the hospital in a moribund condition, the chief cause of 
death was sepsis which included such terms as septic endometritis, peritonitis, 
septicemia, etc. 

4. In this study, the death rate from septic abortion is 27.3 per cent or one 
abortion death in every 3.6 puerperal death. 

5. In the septic cases, the ratio of married women to those illegitimately preg- 
nant is about three to one. Induced abortions, irrespective of wedlock, outnum- 
bered the spontaneous abortions by almost four to one. 

6. Sulfanilamide should be the drug of choice in septic abortion. Anoxemia 
can be etfectivety combated with methylene blue. 
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Conducted by Fred L. Adair, M.D., Chicago, III. 


A METHOD FOR CATALOGUING DATA FROM RECORDS 
OF MATERNAL DEATH 

Charles A. Gordon, M.D., and Alexander H. Rosenthal, M.U., 

Brooklyn, N. Y. 

(From the Committee on Maternal Welfare of the Medical Society of the 

County of Kings) 

' I ' HEOUGHOUT the United States, committees engaged in critical analysis of 
local experience have been accumulating case records which contain valuable in- 
formation as to the actual causes of maternal deatli. The worth of these records 
grows with the years. Of obvious value for statistical comparisons, their content 
may be made the source of material for closer examination and perhaps publication. 

The Committee on Maternal Welfare of the Medical Society of the County of 
Kings has in its flies several hundred records in wliich the controllable factors in 
maternal death have been well developed, without identiflcatiou of patient, physician 
or hospital. It is important to keep an accurate record of the results of committee 
discuss'ions, yet it is unwise to record this information in the form of detailed 
minutes. Legal inquiry into the physician’s responsibility for death may bring 
about unpleasant situations. 

We have devised a verj- satisfactory method for the continuous compilation of 
data by attaching to each case record two multigraphed sheets as shomi in Table I 
and Table II. One entitled “Data on Case Histoiy’’ contains all the historical 
data worthy of note. The other shows the primary and secondary causes of death, 
as agreed upon by the committee, as well as the controllable factors concerned. Both 
these sheets are checked, during or directly after a meeting of the committee, and 
the causes of death, which need not coincide with ofiicial coding, are written. 

Later, each item is posted on its own proper card, which will be found in one of 
three flies marked “Historical Data, Controllable Factors or Causes of Death”; 
the notation includes three numbers, the first two identifying the case and the 
hospital wliere death occurred, and the third the principal cause of death assigned 
(Table III). The following case will illustrate this: 

A white primipara was admitted to the hospital in active labor at term. Her 
prenatal course was good. After 12 hours the cervix was fully dilated, the vertex 
was found in L.O.A. position, and within an hour the caput could be seen. Under 
gas-oxygen-ether anesthesia, episiotomy was performed, and a 7-pound living fetus 
was delivered by forceps. Ten minutes later bleeding occurred. Unsuccessful efforts 
to express the placenta were followed by more profuse bleeding. A consultant there- 
upon packed the uterus with the placenta in situ. Hemorrhage continued for tn’O 
hours, and the patient’s condition becoming progressively worse, she was given 
an infusion of 1,000 c.c. of 5 per cent glucose. The uterine pack was then removed 
and the placenta expressed quicklj' by Crede. Profuse hemorrhage followed and she 
died 20 minutes later. Various cardiorespiratory stimulants had been given prior to 
death. 
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Table I. Data on Case History 


Primipara 

White 

Puerperal death 

Multipara 

Colored 

Nonpuerperal death 

Home delivery 

Illegitimate 

Poor prenatal care 

Home death 

Midwife delivery 

Post-mortem delivery 

Ambulance delivery 

Midwife care 

Undelivered 

Ablatio placentae 

Contracted pelvis 

Missed abortion 

Abortion 

Diabetes 

Mole 

Acute nephritis 

Eclampsia 

Obesity 

Acute yellow atrophy 

Ectopic 

Pelvic tumor 

Anemia 

Essential hypertension 

Poliomyelitis 

Appendicitis 

Fibroid 

Postmatnrity 

Bronchopneumonia 

, Hydramnios 

Previa 

Carcinoma 

Hydrocephalus 

Prolapsed cord 

Cardiac 

Hyperemesis 

Psychosis 

Cerebral hemorrhage 

Influenza 

Pyelonephritis 

Cervical scar 

Large fetus 

Syphilis 

Cholecystitis 

Lobar pneumonia 

Tuberculosis 

Chorioepithelioma 

Long labor 

Thyroid 

Chronic nephritis 
Contagious disease 

Miscellaneous* 

Toxemia 

(Previous operation) 

Fixation uterus 

Previous x-ray 

Amputation of cervix 
Cesarean section 

Myomectomy 

Vaginal plastic 

Occiput posterior 

Breech 

Face 

Transverse presentation 

Multiple pregnancy 

Precipitate labor 

Artificial rupture of mem- 
branes 

Bag 

Hysterotomy 

Posterior position 

Induction of labor 

Postmortem section 

Breech extraction 

Manual dilatation of cervix 

Spinal anesthesia 

Cesarean 

ilanual removal placenta 

Spontaneous delivery 

Dilatation and curettage 

Mutilating operation 

Sterilization 

Dulirrsen forceps 

Myomectomy 

Uterine pack 

Forceps 

Porro 

Vaginal pack 

Version 

Anuria 

Laceration cervix 

Sepsis, nonoperative 

Dilated stomach 

Laceration vagina 

Sepsis, operative 

Embolism 

Paralytic ileus 

Shock, nonoperative 

Gas bacillus infection 

Peritonitis 

Shock, operative 

Hemorrhage 

Phlebitis 

Separated symphysis 

Inversion uterus 

Rupture of uterus — 
probable 

Transfusion reaction 

Intestinal obstruction 

Rupture of uterus — proved 

Upper respiration infection 

Stillbirth 

Neonatal death 

Autopsy 


•Checked tor any unusual complication or associated disease and the complication 
or disease written beneath and on the file card marked “Miscellaneous.” 


The committee assigned this death to post-partum hemorrhage. It was agreed 
that manual removal of the placenta should have been carried out, and tliat blood 
transfusion, not intravenous glucose solution or cardiorespiratory stimulants, should 
have been given. Table I was therefore checked for primipara, white, puerperal 
death, forceps, uterine pack and hemorrhage. Table II wa.s checked for intravenous 
fluid, packing, retained whole placenta and transfusion, after post-partum hemor- 
rhage was written as the primary cause of death. 

Alt our cases have been catalogried in this way, so that it is now possible to review 
any subject. If, for example, we wish to know the pan played by inadequate or no 
transfusion in our mortality statistics, the transfusion card in the controllable factors 
flic would tell us the total number of cases, principal causes of death, and the num- 


762 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Table II. Causes of Death 


PRIMARY — 
SECONDARY 


CONTROLLABLE FACTORS 


Abortion, induced 

Long labor 

Abortion, self-induced 

Midwife 

Abortion, therapeutic 

Operation, choice of 

Abortion, unknown 

Operation, time of 

Accouchement force 

Packing 

Analgesia 

Patient 

Anesthesia 

Pituitrin 

Asepsis 

Placenta, retained part 

Bag induction 

Placenta, retained whole 

Bougie induction 

Pregnancy 

Breech extraction 

Prenatal care 

Cervix 

Previous surgery 

Cesarean section 

Eupture membranes 

Diagnosis 

Shock therapy 

Episiotomy 

Syphilis 

Forceps 

Traction on cord 

Hospitalization 

Transfusion 

Incidental surgery 

Treatment 

Intravenous fluid 

Version 

Large fetus 



• 

Table III. Placenta Previa 


*0 .52 .34 — 1491 

D 13 — 22 — 1483 



etc. 




*Note that each case Is indicated by three notations. The first, C 52, represents 
the individuai case and in our system the letter "C” stands for the year 1939. TM 
second number, 34, is the hospital. The third, 149’ is the principal cause of death. 


ber of cases annually, since each identifying number includes a letter wliicli indicates 
the year. Case records may then be withdratvn from the file.s for detailed informa- 
tion. In the same tvay, the frequency of prenatal complications associated diseases, 
operative procedures, or any other factor in which the obstetrician may be interested 
may be quickly discovered. Yearly summaries and comparisons, which we once found 
difficult and time consuming can now be prepared with ease. 


1313 Bedford Aitinue 



Society Transactions 


PHILADELPHIA OBSTETRICAL SOCIETY 

MEETING OF MAY 6, IMS 
The following papers were presented: 

A Survey of Aljortion Deatlis in PMladelphia From 1931 to 1940 Inclusive. Henry 
J. Sangmeister, M.D. (For original article, see page 755.) 

Further Observations on the Use of Low-Dosage Irradiation in Dysfunctional 
Menstrual Disorders, Charles Mazer, M.D., and Eo'se Greenberg, M.D. (by in- 
vitation). (For original article, see page 648.) 

Constitutional Inadequacy in Women: Gynecological Aspect, Edward A. Schu- 
mann, M.D. 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF APEIL 16, 194S 

Case Eeport; 

Full-Term Abdominal Pregnancy. Alfred J. Kobak, IkI.D. (Published in the 
October issue, page 577.) 

The following paper was presented: 

Carcinoma of the Cervix. Consideration of Certain Factors Pertaining to Its Con- 
trol. Norman P. Miller, M.D., Ann Arbor, !Mich. (For original article, see 
page 625.) 


Erratum 

In title of the article, “The Effect of Complementing the Diet in Pregnancy 
With Calcium, Phosphorus, Iron, and Vitamins A and D,” by Fred L. Adair, M.D., 
William J. Dieckmann, M.D., Herbert Michel, M.D., Florence Dunkle, IkI.S., Sylvia 
Kramer, Ph.D., and Edna Lorang, B.S., Chicago, Dl., which appeared in the July 
issue, page 110, should have read: 

“The Calcium, Fhosphont^, Iron and Nitrogen Balance 
in Pregnant Women.” 
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Selected Abstracts 


Analgesia and Anesthesia 

Eucker, Edwin; Intravenous Anesthesia in Ohstetrics, Virginia M. Monthly 70: 

35, 1943. 

Sodium pentothal has been used by the author in 100 obstetric patients. No 
attempt was made to select the cases for intravenous anesthesia though at first it 
was given timidly to patients who had received lieavy sedation during labor. This 
is now thought to be of no importance. Fetal apnea was encountered rarely. Using 
a 2.5 per cent solution of sodium pentothal, the average dose was 625 mg. The 
greatest dose was 1,500 mg. and the smallest 75 mg. The drug was administered 
after full dilatation of the cervix and the patient then prepared for delivery. A 
perineal nerve block with 1 per cent proctine was done and the intravenous injection 
was discontinued as the head was being delivered. 

For dilatation and curettage sodium pentothal was used following atropine hypo- 
dermically and in cesarean section it was administered just before opening the uterus 
and continued until the uterine incision was closed, the rest of the operation being 
performed under local procaine infiltration. It is advisable to administer oxygen con- 
stantly and the patient’s airway must be maintained. Two fetal deaths occurred 
in this group, the first a four and one-quarter pound twin from a toxic mother. The 
second fetus was dead-on admission to the hospital. There was no maternal mor- 
tality. 

William Bickers 

Figueiredo, Ivan deOUveira, and Centola, Amadeu Ludovico: Intrapartum Peri- 
neal Anesthesia in Primiparas, Eev. med. munic. (Eio de Janeiro) 3: 509, 1942. 

Be Oliveira Pigueiredo and Ludovico Centola carried out perineal anesthesias 
during the expulsive stage in a series of 117 primiparas. The technique used was 
based on DeLee’s method of infiltration of the perineum for episiotomy. 

The results obtained in the present series indicate that perineal infiltration, al- 
though not abolisliing completely the pain produced by distention of the vagina, 
vulva and perineum during the expulsive stage, diminishes it materially. It also 
facilitates the common measures for protection of the perineum against laceration. 
If episiotomy becomes necessary, it can be performed easilj-, although in a great 
number of cases the authors achieved perineal relaxation they do not claim success 
in all cases. Among the present series were 17 elderly primiparas witli four lacera- 
tions, an incidence of 23.5 per cent. In a comparable series of nonanesthetized 
elderly primiparas the percentage of perineal lacerations was 44.4 per cent. The 
average duration of labor following anesthesia was 27 minutes in both the young 
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and elderly primiparas. The method was used in two cases of breech delivery with- 
out a perineal tear; in 11 cases of low forceps delivery with success in nine, and 
in one case of embryotomy, lihemse with success. The total incidence of perineal 
lacerations among the 117 cases was 17.3 per cent as compared with 49 per cent in 
a series of 100 nonanesthetized primiparas. The use of perineal infiltration anes- 
thesia is recommended in primiparas, multiparas with intact perineum, in cases of 
eclampsia, in women who exhibit fear and in cases of breech presentation. 

.T. P. Gkeenhill 


Calvo, J. A.: Tifteen Hundred Fifty Cas^s of Obstetric Anesthesia With Intra- 
venous Bvipan Sodium, Arch. Clin. Obst. j Ginec. Eliseo Canton 1; 291, 1942. 

J. A. Calvo finds that the use of this anesthetic during labor is harmless for the 
woman when there are no contraindications. The technique is simple and requires no 
expensive or complicated apparatus and there is no danger of explosion. It hardly 
influences the uterine contractions, sometimes increasing the interval between them; 
it does not oppose the action of posterior pituitary lobe extracts. Of all the drugs 
used to obtain painless labor, evipan sodium has probably the lowest deleterious 
action on the fetus; it is practically harmless when used intravenously and in frac- 
tionated doses. The toxic doses are far removed from the anesthetic doses, and 
the extremely rapid elimination of evipan makes it an indirectly controllable an- 
esthetic. By following an appropriate technique and associating it with sedatives 
during the period of dilatation, painless labor can be obtained during expulsion 
in 98 per cent of the cases, whether primiparas or multiparas. The method should 
be used only in clinics and hospitals, so that it may be controlled b}' a competent 
and experienced personnel. The drug does not cause any late complications in 
mother or child. It produces sleep and amnesia in an agreeable manner. Waking is 
rapid and is not followed by vomiting or any ill feeling. Its cost is relatively low; 
it can be kept indefinitely. Compared with all the other drugs used to relieve pain 
during labor and expulsion, it is the least toxic and the easiest to administer. 

J. P. Greenhill 

Leon, Juan: Obstetrical Analgesia: Barbiturate Twilight Sleep in Labor, With 

Special Study of Sodium Pentobarbital, Arch. Clin. Obst. y Ginec. Eliseo Can- 

tdn 1; 101, 1942. 

Juan Leon states that sodium pentobarbital alone or in combination is not the 
ideal analgesic, as it fails in 22.8 per cent of the cases unless dangerously high 
doses are used. It acts much better as an amnesic than as an analgesic. It.s 
soporific power is high: it produces deep sleep in 80 and somnolence in 20 per cent 
of the cases, but causes strong e.xciteracnt in 0.7 and slight excitement in 25.2 per 
cent. Temporary vomiting occurred in 10.9 per cent. Careful observ.ation of the 
uterine djmamics showed that in most cases the drug has no pernicious influence on 
labor. The progre.ss of dilatation is decreased in 2.3 per cent, but i.s accelerated in 
(2.9 per cent. Suppression of cervical spasm is tlie greatest advantage offered by 
the barbiturates. The expulsive stage is of normal length in primiparas and 
multipwas, and the number of interventions is decreased. The frequency of perineal 
lacerations (24.7 per cent) is due to the difliculty of protecting the perineum in 
agitated women. Placental delivery is undisturbed. Despite infractions of the 
™ics of asepsis which inevitably occur with agitated patients, purperal infection 
IS rare, but unfortunately respiratorj- complications are not exceptional. There was 
no maternal mortality, while the noncorrected stillbirths amounted to 0.47 per 
cent and the corrected percentage was zero. 
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The advantages of sodium pentobarbital and its combinations are relative 
simplicity of the method, low cost, high percentage of amnesia, practically absolute 
harmlessness for the mother, absence of disturbances of labor, less influence on the 
child than with other drugs. Its disadvantages are impossibility of stopping its 
effects, low analgesic power, excitement of the patient and numerous personnel 
required so that the method can only be used in specially organized clinics. 

J. P. Greenhill 


Malignancies 

Kamniker, Hellmut; Genital Carcinoma in Young Women, Wien. Med. Wchnschr, 

89:415, 1939. 

The author reviews a total of 2,277 eases of genital carcinoma which had been 
seen at the University Woman’s Clinic in Vienna between the years 1921 and 1933. 
All of the patients had been observed carefully and the survivals followed for at 
least o years. The author’s series is first broken into 1,744 primary cases of car- 
cinoma of the genital tract and 523 cases of recurrent carcinoma. He proceeds then 
to discuss the results observed from treatment of carcinoma among the younger 
age group, of 30 years or less and compares this series with the patients in a sec- 
ond series, aged 31 to 35 years. 

Among 1,199 cases of carcinoma of the cervix there were 42 patients, 20 to 30 
years of age, 3 of this group were between 20 to 25 years of age, and 18 cases were 
pronounced cured and without evidence of metastases after 5 years, an absolute cure 
of 45 per cent. There were 80 women having carcinoma of the cervix in the 31- to 
35-year age gi'oup and 32 of these patients were pronounced cured after a 5-year 
follow-up, hence 50 cures from among 122. cases, 41 per cent, between the ages 20 to 
35 years. 

The 1,199 cases of carcinoma of the cervix were graded clinically, viz. : 631 cases, 
53 per cent, Groups I and II; 568 cases, 47 per cent. Groups III and IV. Kamniker 
states that but 12 of the 42 cases, aged 30 years or less, were included among the 
clinical Groups III and IV, while 30 cases, 71 per cent, fell into the clinical Groups 
I and II. In the total series there were 72 per cent 5-year cures among Group I; 
43 per cent among Group II and 15 per cent among Group III in contrast to the 
younger aged group which revealed 73 per cent, 5-year cures, among Group I; 42 
per cent, among the Group II and 22 per cent among Group III. Twenty-nine of 
the younger group underwent radical panliysterectomy (Schauta’s Operation), and 

20 of these patients survived 5 years or longer; one case remained permanently 
cured with but a cervical amputation (a Group I case), while the remaining 13 
cases were treated with radiation therapy with but a single case reaching a "per- 
manent cure.” 

There were 115 cases of fundal and 63 cases of vaginal carcinoma. Ariiong these 
two groups there were no patients below 30 years of age. There were' 157' cases 
of ovarian neoplasm among which were 2 cases under 20 years of age; 3 between 

21 to 25 years and 5 cases between the ages of 26 to 30 years. Among these 10 
younger women two were pronounced "permanently cured.” 

The author concludes that carcinoma in the younger person is no more malignant 
than carcinoma among the older. He states that radical surgery should not be 
withheld because of a patient’s youth and that it is, . . . "better to have a living 
female with a very short vagina than a dead patient.” The permanent cures are 
much better in the j’ounger aged group, 45 per cent, in contrast to 17 per cent 5-year 
survival among liis series of 156 cases over the age of 60 years, for the latter present 
poorer operative risks and are subject to a greater incidence of intercurrent infection. 

Q t.atrf; E. Folsome 
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Pearson, Bjame, M.D,, and Garcia, Manuel, M.D.: Spread and Metastasis in 
Carcinoma of the Cervix Uteri, New Orleans M. & S. J. 95: 215, 1942. 

A study of 74 cases of carcinoma of the cervix coming to autopsy has been, re 
ported with the purpose of observing carefully the routes of spread, in order that a 
more accurate and effective method of irradiation might be found. In 32./ per cent 
there was extension to the vagina j in this group there was extension along the recto- 
vaginal septum in 17.3 per cent and the vesicovaginal septum in 8.6 per cent. There 
was ureteral constriction with hydronephrosis in 65 per cent of the cases and this 
is described as the most common cause of death; uremia being the terminal event. 
Intestinal obstruction occurred in 12.1 per cent and was the cause of death in 6.7 
per cent. Distant metastases were present in 25.7 per cent of the cases and were 
found most commonly in the liver, lung, pleura, and peritoneum. It is pointed out 
that local spread occurs predominantly in the lateral direction, but that spread in 
the sagittal planes, anteriorly and posteriorly, is frequent and presents methods of 
irradiation which are not effective in their prevention. 

WiLLiAir Bickers 

Buess, H.; A Case of Perforation of a Carcinomatous Malformed Uterus, 

Monatschr. f. Geburtsh. u. Gyniik. 113: 260, 1942. 

The author describes a case of a double uterus in which an adenocarcinoma 
was present in one horn. Perforation took place in the involved horn. 

J. P. Greenhill 

Simeon T. Cantril, M.D., and Franz Buschke, M.D.: Carcinoma of the Cervical 

Stump, Western J. Surg. 50: 454, 1942. 

Carcinoma of the cervical stump made up 6 per cent of the total cervical car- 
cinomas seen by the authors. Approximately 1 per cent of all cervices left after 
subtotal hysterectomy developed carcinoma. The patients with stump carcinoma are 
seen earlier than those with other cervical malignancy and approximately 50 per cent 
are stage I and II. This is the reverse of the distribution of carcinoma of the 
cervix uncomplicated by previous subtotal hysterectomy. The treatment of the stump 
lesion is more difficult and hazardous to the patient. Eadium can rarely be placed 
in the cervical canal because of shortening and one must rely upon proper distribu- 
tion of the radium tandem in the vaginal vault plus deep x-ray treatment. The 
author employed a minimum of 4,000 mg. hours plus 10,000 roentgens through six 
portals. The incidence of proctitis and cystitis is therefore much higher follow- 
ing this treatment of stump carcinoma. In one case ivith a cauliflower growth, the 
treatment was intravaginal roentgentherapy followed by radium. 

The subtotal versus the total hysterectomy is con.sidered and the author feels 
that subtotal hysterectomy is a justifiable procedure only after cervical malignancy 
has been ruled out by careful examination of the cervix and biopsy of the endo- 
cervix. In all chronic lacerated cervices the procedure of choice is total hysterectomy. 
Attention is called to the fact that one-third of cen-ical carcinomas begin higli in 
the endocervix not visablc by speculum examination. 

WiLEiAii Bickers 

Simpson, Burton T., M.D., Thibaudeau, Alphonse A., M.D., and Burke, Eugene M., 

B.S.; Adenocarcinoma of the Cervix, Now York State J. Med. 42: 767, 1942! 

The .authors present a study of 6.3 examples of adenocarcinoma of the conix 
treated at the New York State Institute for Malignant Di.ce.asc. In llieir .=orios the 
age incidence was found to approach more nearly the age incidence of carcinoma of 
the body of the uterus, .34 per cent of the patients being over 60 ycar.s of .age .tl 
per cent of those women were nulliparas. Treatment was by radiation fhorapv ’ 
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In considering tlie prognosis, due attention must 1)6 given to botii the histologic 
grade of malignanc}’, as well as to the clinical extent of the disease. The best re- 
sults were obtained in Grades I or II in which the lesion was limited to the cervix. 
Forty-six per cent of the patients in this classification were living and well after 
five years. In the entire series there were 38 per cent of five-year cures. 

One case of mucoid adenocarcinoma of the cervix is included which lias remained 
well for 14 years following therapy. 

Karl M. Wilson 


Gynecological Operations 

Leon, Juan: Histologic Changes Produced in the Genital and Other Organs by 

Electrotomy, Bob Soc. de obst. y ginee. de Buenos Aires 21: 198, 1942. 

Histologic changes produced in the genital and other organs by electrotomy with 
Hyam’s conization electrode were studied experimentally by Leon. One rabbit and 
two dogs were used in these studies. The pathologic changes in the uterus varied 
according to the tissue obtained by conization. The most prominent changes in the 
m 3 'ometrium were tumefaction, homogenization and definite tendencj^ to basophilia 
of the collagenous substance, whereas the smooth muscle fibers suffered mere stretch- 
ing of their bodies and nuclei, their staining properties remaining unchanged. These 
lesions disappeared rather abruptly with the margins of the thin scar produced bj' 
conization. The walls of the arterioles included in the peripheral zone of coagulation 
showed alterations ranging from mere stretching of the muscle fibers to complete 
homogenization of the entire wall into one amorphous basophilic mass. The glandu- 
lar and epithelial elements of the mucosa, on the other hand, were affected to a much 
greater extent than the connective and muscular tissue in the mj-ometrium for the 
alterations were observed in areas subjacent to the zone of coagulation. The most 
outstanding feature was elongation of epithelial cells and their nuclei in a direction 
parallel to that of the electric current. In extreme cases the nuclei appeared as 
elongated rods in palisade-like arrangement. Similar connective tissue and epithe- 
lial changes as in the uterus were observed in the vagina, bladder, kidnej', breast, 
liver, striated muscle, etc., the only variable factor being the peculiarity of the lo- 
cal epithelium. In general, the zone of coagulation did not surpass the extent of 600 
to 800 microns, in thickness. This almost lineal line of destruction no doubt as- 
asures primaiy union of the wound margins. However, contrarj' to the contention of 
others, Leon believes that the epithelial changes are irreversible. 

J. P. Geeenhill • • 

Bazan, Julio, and Althahe, Omar: The Fothergill Operation in the Treatment of 

Genital Prolapse, Bol. Soc. de obst. y ginec. de Buenos Aires 21: 268, 1942. 

The Fothergill operation in the treatment of genital prolapse is discussed by 
Bazan and Althabe on the basis of 354 observations. This method affords the possi- 
bility of correcting utero vaginal prolapses and the accompanying retroversion of 
the uterus by means of an ingenious and simple plastic repair, carried out entirel}' 
bj' the extraperitoneal approach. It is this feature that renders the method safe even 
in the handsNif a novice. Another asset of the operation is that it can be emr 
ploj-ed in women of anj' age, except in very old women with total prolapse, in whom 
the method of Neugebauer-LeFort is the method of choice. The age of the patients 
in the present series ranged from 25 to 60. The Fothergill method has its special 
indications in young women in the reproductive age, with a prolapse requiring 
surgical intervention. In such cases the problem is solved bj’ varj-ing the size of 
the vaginal flaps and the extent of the colpoperineorrhaphj-. In cases of true 
hypertrophj- or elongation of the cervix, especiallj- when hj-sterometrj’ shows an ex- 
cess of 8 cm., with the uterus of normal size, amputation of the cervix Ls the rule, 
particularlv in the presence of cervicitis. 
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In the series of 354 patients in which this operation was performed the mortality 
was nil, and the immediate results very good, with exception of an occasional case, 
in whom amputation of the cervix was carried out because of profuse hemorrhage. 
Only 94 of these patients could be followed up. The period of observation ranged 
from ten months to five years. In 87 or 92.55 per cent of these cases, the re- 
sults were excellent as regards clinical improvement and absence of recurrence. From 
the viewpoint of future pregnancies, the Fothergill operation rs superior to other 
methods. Of eight women who became subsequently pregnant, seven delivered spon- 
taneously, and in one prophylactic forceps were applied because of pulmonarj- 
tuberculosis. 

J. P. Gueenhill 

Eutherford, Eobert M., M. D.: Presacral Neurectomy, Western J. of Surg. 50: 

597, 1943. 

A brief history of presacral nerve resection is presented. Emphasis is placed 
upon the fact that the operation relieves only that pain originating in the uterus, 
bladder and upper portion of the vagina. The operation is of no value for pain of 
ovarian or somatic origin. Anatomy of the plexus is described. Since the opera- 
tion has been recommended primarily for the relief of dysmenorrhea, it is well to 
keep in mind that the plexus is made up of sensory afferent fibers as well as motor 
efferent fibers and it is upon the removal of the sensory fibers that the success of 
the operation depends. Also, interruption of the sympathetic nerve impulses prob- 
ably brings about dilatation of the vascular supply of the uterus. Since primary 
dysmenorrhea is thought to be the result of muscular contractions in the presence 
of ischemia, the dilatation of the vascular system also contributes to pain relief. 

The technique of the operation is described in detail and the end results obtained 
by the author as well as the experience of other investigators are reviewed. Twenty- 
three cases done by the author’s technique gave 100 per cent relief to thirteen cases; 
75 per cent to six cases and 50 per cent relief to four cases. Eight of the patients 
were followed through a pregnancy with no complication which could be attributed 
to the operation. No change in libido, menstrual flow, bladder or bowel function 
was observed in these patients. • 

WiLT.iAii Bickers 

Solomons, Bethel, M. D.: Abdominal Hysterectomy, Irish. J. M. Sc. 198: 197, 1942. 

Dr. Solomons presents a brief review of 790 total and subtotal .abdominal livs- 
terectomies done for the most part by himself. The autlior feels that too many 
hysterectomies are done, and that this operation should only be performed at or 
near the menopause. The main indication for operation seems to he hemorrhage, 
but in cases having myoma he leans to myomectomy rather tlian the more radical 
procedure. In discussion of the old question of total versus subtotal hvstorcctomv, 
the author takes the sane vdew of advocating the total operation if disease of the 
cervix is present. A routine follow-up questionnaire was employed, but inasmuch 
ns only Co per cent of the patients replied, the author feels that little can bo gained 
from this data. It is certain, in view of the poor follow-up, the avowal of never 
had an instance of carcinoma of the stump is of little signific.auco. There Mere 37 
deaths in the series, giving an incidence of 2.1G per cent. There was no significant 
difreronco in the mortality rate for total and subtotal bystcrcctomy. Tliere were 3 
deaths from embolism, and the statement is made that the use of silk may prevent 
this accident. A large proportion of the deaths was from shock, :iii(l ina'smiicli ns 
there were no deaths after 1937, one guesses that tr.ansfusion has probably been 
more frequently resorted to. 


h. M. 
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Curtis, Arthur H., M.D., F.A.O.S., Barry, J. Aaron, Ph.D., Ashley, Franklin L., 
M.D., and Jones, Tom, B.F.A.: The Blood Vessels of the Female Pelvis in Rela- 
tion to Gynecologic Surgery, Surg., Gynec. & Obst. 75: 421, 1942. 

A continuation of a previous study of the anatomy of the female pelvis and 
peritoneum is herein presented. There are six full-page color plates showing the 
distribution of injected pelvic vessels. These represent accurate pictures of dis- 
sections carried out in planned serial order. The blood vessels, when portrayed in 
situ, are shown to be arranged in three groups : the vesical, the uterovaginal, and the 
hemorrhoidal vessels. The point is also made that the so-called ligaments are made 
up, to a large extent, of arteries and veins. 

L. M. Hellman 

Martzloff, Karl H., M.D.: Routine Abdominal Panhysterectomy, as Prophylaxis 
Against Cancer of Cervical Stump, Surg., Gynec. & Obst. 75: 628, 1942. 

The author takes a conservative stand on the controversial problem of routine 
panhysterectomy as a prophylactic measure against cancer of the residual cervical 
stump. A review is given of some of the soundest literature on the subject. The 
high incidence of stump carcinoma reported by earlier writers is due, in the au- 
thor’s opinion, to cancer already existent at the time of the supravaginal hysterec- 
tomy. If three years are allowed to elapse before cases are considered as develop- 
ing carcinoma in the residual cervix, then the incidence of this type of cancer after 
subtotal hysterectomy is less than 1 per cent. Total hysterectomy as a routine pro- 
cedure, except in the hands of well-qualified individuals, lias a mortality definitely 
greater than that encountered in the simple operation. The author does not con- 
demn the procedure when it is undertaken electively by a competent operator on 
good indication. 

L. M. Hellman 

Bolla, Isidro, M.D., and Bettinotti, Alberto E., M.D.: Contribution to the Sur- 
gical Treatment of Stenosis of the Uterine Cervix, An. Inst, de May. y Asist. 
Soc. 2: 110, 1940. 

Isidro Bolla and Alberto E. Bettinotti discuss the evolution of the ideas concern- 
ing cervical stenosis in dysmenorrhea and sterility during the last decades and con- 
sider the existence of congenital cervical stenosis which justifies surgical treatment. 

In their own technique, they make bilateral incisions with straight scissors, sec- 
tioning more on the inside than the outside so as to get as near as possible to the 
internal orifice. They keep the two lips of the incison open by interposing two per- 
forated glass balls, 1 cm. in diameter, kept in place by a horsehair suture which 
is passed through the tissues and the ball. They call attention to the simplicity 
and practical advantages of this method and the complete absence of any trouble 
or complication. 

J. P. Geeenhill 

Peon, Alberto Rendon, M.D.: Suspension of Uterine Stump by the Round Liga- 
ments in Subtotal Hysterectomies, Rev. de Cir. de Buenos Aires 14: 155, 1942. 

Alberto Rendon Peon noted that in many of his first cases of subtotal hysterec- 
tomy the uterine stump descended despite the perfect condition of the perineum. 
This resulted in bladder disturbances, a feeling of vaginal fullness and even lumbar 
pain, especially in patients who exerted themselves. Since then, he has systematicallj 
made the round ligaments contribute to the suspension of the stump. Notwithstand- 
ing their thinness (5 to 6 mm. diameter), these ligaments will resist a traction of 
500 to COO Gm., ivithout rupturing. After resection of the uterus and ligation of 
the ovarian and uterine pedicles, he excises a cone of tissue from the cervical stump. 
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sufficient to leave an anterior and posterior flexible n’all; he detaches the serous 
covering from tliese walls and passes tlirough them a No. 2 chromic catgut suture; 
he adjusts the free extremities of the round ligaments into the concavitj' of the 
stump and insures their fixation and hemostasis by tj'ing the catgut. For additional 
security, when closing the stump he passes the first right and left sutures through 
the round ligaments. Careful peritonization follows. In this manner, the stump is 
suspended by six ligaments: three on each side, or four anteroposterior and two 
anteiateroposterior. 

J. P. Gkeenhili, 

Gallucci, Josd: Stenosis of Uterine Cervix, Kev. de gynec. e d'obst. 36: 261, 
1942. 

Jose Gallucci states that cervical stenosis is not rare. He has observed four 
cases. It may be congenital or acquired; tiie latter is due to manj' causes, especially 
to treatment of cervicitis. The clinical forms include adhesion of the canal or the 
orifices, stricture and agglutination of the orifices by juxtaposition of the cervical 
mucosa or organization of the normal mucous plug of the cervix. In the anamnesis, 
previous treatments for cervical discharge must always be inquired into. When a 
hard, nonelastic and nondilatable cervix is found during labor, it is generally the 
result of previous electrocoagulation or surgery; sometimes there is no external 
orifice. In gynecologic cases, there may be sterility associated with amenorrhea; 
obstructive dysmenorrhea which improves with dilatations; purulent discharge with- 
out apparent cause, especially in menopausal women; primary amenorrhea in con- 
genital stenosis, and secondary amenorrhea in acquired stenosis; collection of blood 
in the cervix, uterus, tubes and peritoneum, but mostly only in the uterus. 

If the stenosis is discovered during labor, the cervix is incised and delivery com- 
pleted by an appropriate obstetrical maneuver. If it is diagnosed at another time, 
dilatation with Hegar dilators may be considered and should always be used after 
treatment of cervicitis; amputation of the cervix, using Sturmdorf ’s method, may be 
performed in young women, or hysterectomy in menopausal patients. 

Of the author’s three personal cases, two were the result of radium applications 
for cervical cancer and one was due to traumatism of labor: As tliis woman was 41, 
high amputation of the cervix was performed. The fourth case, seen in another 
clinic, was discovered during premature labor in a woman who had been treated 
for cervicitis; incision of the cervix and forceps application solved the difficulty. 

J. P. Greeniult, 

Stajano, Carlos, and Schaffner, Eduardo: Bilateral Oophorectomy in Trophic 
Neurosis of Vulva, Bol. Soc. dc obst. y ginec. de Buenos Aire.s 21: 183, 1942. 

Carlos Stajano and Eduardo Schaffner state that most neurotrophic disorders 
of the vulva, such as essential pruritus, recurrent chronic eczema, leukoplakia, 
kraurosis, etc., appear about and after the menopause. For years, the authors tried 
unsuccessfully to cure these disorders with ovarian extracts, especially estrogen. 
Then they discovered accidentally the noxious action of senile ovaries when thev 
saw rebellious \-ulvar lesions undergo favorable changes after castration of old 
uomen for uterine lesions. Essential pruritus that has been present for year.s di.s- 
nppears immediately after the operation. Leukoplakia, associated or not with 
pruritus, regresses and the vulva may assume a normal a.spect in a few weeks. 

Alany patients were between GO and 75; they had atrophic and sclerosed ovaries 
he removal of which cured pruritus always and leukoplakia frequently. The au- 
lors confirm their former concept that the ovary produces morphogenetic hormones 
and they add to the sjmdromes of ovarian hypcrfiinction and in.«=ufficicncv that of 
J.sf unction under the term of “toxic ovnrv.” 


J. P. Greexhiu, 



Correspondence 

Relaxation of Bandl’s Contraction Ring With Adrenalin Chloride 

To the Editor; 

■ Since Eucker’s Communication in the Southern Medical Journal (18: 412, 1925) 
the fact that adrenalin relaxes constriction rings has been quite nidelj' held. How- 
ever, the opponents to such belief maintain that the clinical etfects noted after 
administering adrenalin h 3 ^podermically have been due to deepening of ithe anes- 
thesia at the time. Even as recently as the 19^3, issue of the American 

Journal of Obstetrics and Gynecology, Brown and Wilder make such a state- 
ment. So far as I know, no observations have been made of the patient under 
spinal anesthesia which is uniform in its effect, and therefore, not open to the 
objection mentioned. This case, therefore, seems woTtlij' to be reported. 

A twentj’-three-year-old primigravida whose history was essentially negative 
was admitted to Park View Hospital after being in active labor for more than 
twentj'-eight hours. The fetal head was not engaged and the cervix was un- 
dilated. A cesarean section was decided upon, and spinal anesthesia used. When 
the uterus was exposed both the operator. Dr. IST. P. Battle, and I noticed a dis- 
tinct hourglass contraction of the uterus which had not been relaxed bj'.the 
anesthesia. The constriction ring was about the babj^'s neck. Five minims of 
adrenajin chloride was given hj'podermicalty in the deltoid muscle and within 
three minutes the ring had completelj'- disappeared. 

Kocky Mount, N. C. AD'^-m T. Thorp, M.D. 

July 30, 1943. 


Item 


American Board of Obstetrics and Oynecology, Inc. 
Examinations 

The next written examination and review of case histories (Part I) for all 
candidates will be held in various cities of the United States and Canada on 
Saturdaj', Februar}’- 12, 1944 at 2:00 p.m. Candidates who successfully complete 
the Part I examination proceed automatically to the Part II examination held 
later in the j-ear. All applications must be in the office of the Secretary by 
November 15, 1943. 

All candidates are now required to have been out of medical school not less 
than eight j'ears, and in that time to have completed an approved one j'ear intern- 
ship and at least three years of approved special formal training, or its equiva- 
lent, in the seven j-ears following the intern j’ear. This Board’s requirements for 
internships and special training are similar to those of the American Medical 
Association since the Board and the A. M. A. are at present cooperating in a 
survej' of acceptable institutions. At the last Board meeting held Ma}', 1943, 
it was decided to give special credit for certain tj'pes of military service. All 
candidates must be full citizens of the United States or Canada before being 
eligible for admission to examinations. 

All candidates will be required to take the Part I examination, which consists 
of a written examination and the submission of twenty-five (25) case history 
abstracts, and the Part II examination (oral-clinical and pathology examination). 
The Part I examination will be arranged so that the candidate may take it at 
or near his place of residence, while the Part H examination will be held late in 
itaj", 1944, in that city nearest to the largest group of candidates. Time and place 
of this latter will be announced later. 

For further information and application blanks, address Dr. Paul Titus, Secre- 
tary, 1015 Highland Building, Pittsburgh (6), Pennsjdvania. 

Paul Titus, M.D. 
Secretary. 


September 17, 1943. 
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vagina just under the clitoris and with several lacunae along the sides 
of the urethra.” Virchow in 1853 found glands along the female 
urethra. Because of the similarity of the calculi in them to the con- 
crements found in the male prostate he considered them to be homo- 
logues of the male gland. Between 1880 and 1890 the question of a 
female prostate was revived by a group of Ereneh authors (Robin and 
Cadiat, Llartin and Leger, and others). They found no gland forma- 
tions in the region of the bladder and questioned the existence in the 
female of a homologue of the prostate. Tourneaux, in 1889, pointed out 
that the urethral glands of the female, together Avith the para-urethral 
ducts are homologues of the prostate. This opinion was agreed ivith 
by Aschoff, Olierdieek and others who found deep lacunae along the 
middle third of the urethra Avhieh thej’- concluded to be homologous 
with the prostate. According to Nagel, Waldeyer, and Felix only the 
para-urethral ducts are prostatic homologues. Koks and others con- 
sidered the periurethral gland structures to be remnants of wolffian 
duet origin. Gustav Pallin, in 1901, believed that the glands of the 
female urethra Avere not homologous Aidth the Avhole male prostate but 
only Avith that portion of the male gland arising eephalad to the uro- 
genital sinus. Evelyn 'W’3’’att reconstructed a model of the urethra and 
vagina of a three and one-half months’ fetus. The model showed an 
exuberant groAvth of glandular tissue from the posterolateral and the 
anterior Avail of the urethra. He felt that there could be no doubt but 
that the glandular organ surrounding the female urethra Avas a homo- 
logue of the male prostate and that the female urethra is the counter- 
part of the AA'hole of the prostatic urethra in the male. In 1922, Johnson ' 
made Avax reconstructions of several female fetal urethras. There AA^ere 
urethras from 60 mm., 75 mm., and a 176 mm., fetus in his series. 
He also prepared sagittal sections of an 80 mm. fetus and cross sections 
of the urethra of a 275 mm. fetus and of one adult urethra. He found 
that in the 275 mm. stage several glands Avere present just outside the 
urethral orifice and that they therefore belonged to the urogenital sinus. 
He states that these glands conform in position to the para-urethral 
glands of Skene and that their origin as prostatic ducts belonging to 
the urogenital sinus cannot be doubted. 

This paper is an attempt to correlate the findings of those Avho have 
previously described the development of the periurethral glands and 
para-urethral duets and to amplify those findings in certain particulars, 
especially as regards the origin of the para-urethral duets. Additional 
data Avill be contributed AA-hich are pertinent to the discussion con- 
cerning the origin of glandular structures (other than the A'estibular 
glands) from the female urogenital sinus beloAV the miillerian tubercle. 

For the purpose of this study serial sections liaAm been prepared 
from the urethras and external genitalia of female fetuses of 50 mm., 
80 mm., and 128 mm. croAAm-rump length. Serial sections have also 
been prepared of fetuses of 224 mm. crown-rump length demonstrating 
the urethra in its entirety and also the A'cntral tAVo-thirds of the an- 
terior Amginal Avail. Serial sections of six adult female urethras 
demonstrating the detailed anatomy of the periurethral glands and the 
periurethral ducts haA’e likeAA'ise been utilized in correlating the fetal 
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findings with counterpart structures in the adult. Wax model recon- 
structions have been constructed to illustrate certain points discussed. 

In the yonngcst (50 mm.) fetus of this group sex differentiation 
had already become well established. By this stage the phallus had 
become the clitoris, the labioserotal swellings had become the labia 
majora and the external folds of the urogenital opening formed the 
labia minora. This urogenital or urethrovaginal opening communicates 
with the urogenital sinus which, it will be recalled, developed primarily 
as a result of a division of the cloaca. When the embrjm was much 
younger, approximately 5 cm. in length according to Felix, the cloaca 
began to midergo division, the dorsal one-third being separated to form 
the rectum. The ventral two-thirds of the cloaca subsequently divided 
into two portions, of which the dorsal portion formed the vesicourethral 
anlage and the pars pelvina of the urogenital sinjis while the ventral 
portion formed the pars phallica of the urogenital sinus. In the female 
most of the bladder, the lower portion of the urethra, much of the 
vulva and perhaps part of the vagina develop from the vesicourethral 
anlage and the pars pelvina, while a small portion of the vestibule 
ventral to the meatus of the urethra is created from the pars phallica. 

During the division of the cloaca the distal ends of the mesonephric 
ducts opened close together on Muller’s tubercle in tlie dorsal wall 
of the urethra, and the ureters opened upon the lateral walls of the 
bladder anlage. The milllerian tubercle was first projected into the 
median dorsal wall of the urethrovaginal anlage by the earlier entrance 
of the mesonephric ducts. The distal ends of the mullerian duets, 
travelling doiniward, crossed the mesonephric ducts and were eventu- 
ally pressed together between the mesonephric ducts so that by gradual 
fusion they formed the single anlage of the uterus and the major 
cephalad portion of the vagina. In these early stages no suggestion 
of prostatic anlagen occur until, according to Lowsley, they are first 
seen in the male embrj'-o of 50 mm. length as small solid epithelial buds 
arising both above and below the junction of the urethra noth the 
fused mullenan ducts. 

As a result of these migi'ations and divisions of the urogenital struc- 
tures, when the female fetus has attained a croAvn-rump length of 50 
mm, the urogenital sinus is observed to be a somewhat funnel-shaped 
relatively large tube with a ventral opening, the ostium urogenitale. 
It is still of considerable length, ivider at its distal end and broader 
in its ventrodorsal diameter, with slightly folded sides. The epi- 
thelium is thick-walled. In one section the anlage of the major vesti- 
bular glands first appear as two solid buds arising from the domo- 
lateral walls. At its upper limit the mullerian tubercle marking the 
Ounetion of the urethra and uterovaginal canal, appeal's as a pronounced 
mpple-like projection extending into the upper extremity of the uro- 
g^ital sinus. At this stage the mesonephric ducts open on the lateral 
sides of the mlillerian tubercle. Centrally placed bertveen the meso- 
nephric duets and pressed against but not penetrating the mullerian 
tubercle is the thick-walled uterovaginal anlage. Above the tubercle 
entering the urogenital sinus at a slight angle is the rather long urethra! 
ft IS a small, thick-Avalled tube wdth dense, dark epithelium. It ividens 
into the larger bladder anlage which is lined by a thick almost vesicular 
epithelium. 
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At this 50 mm. stage no glandular anlagen (other than those of the 
major vestibular glands) are to be discovered distal to the miillerian 
tubercle in the walls of the urogenital sinus in the fetus examined in 
this study. Diligent search Avas made for gland buds along the lateral, 
posterior, and anterior sides of the urogenital sinus in the region of the 



A. B. c. 

Fig. 1. — Photomicrographs of three cross sections of the urethra and contiguous 
structures of a 50 mm. human female fetus. A., a section slightly above the miiUerian 
tubercle, demonstrates the star-shaped urethra (above) the small thick-walled utero- 
vaginal anlage with its accompanying laterally placed wolfflan ducts. The other 
two sections, at levels cephalad to A, demonstrate one lateral (B) and one ventral 
and one lateral (0) urethral epithelial buds which are the first anlagen of the peri- 
urethral glands. ( X 6 5. ) 



Fig. 2. — Photograph of a wax model reconstruction of a portion of the urethra 
and uterovaginal anlage of a 50 mm. fetus. Arising from the urethra (above) are 
two lateral and one ventral epithelial buds which represent the first anlagen of the 
periuretliral glands. The broad flattened uterovaginal anlage below is accompanied 
by the laterally placed wolfllan ducts. 
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miillerian tubercle and below it; none were found. Above the tubercle, 
hov'ever, in the true urethra four buds, one ventral and three latei'al 
were observed (Fig. 1), which on wax reconstruction are definite 
epithelial thickenings extending from the urethral wall into the mesen- 
chyme (Fig. 2). These may be considered anlages of the_ female 
prostate. In the 60 mm. fetus Johnson observed “14 epithelial bud| 
belonging to the urethra and 5 to the urogenital sinus.” He observed 
them on the anterior, posterior, and lateral -surfaces of the urethra in 
positions similar to those of the male ui-ethra. 

In the 75 mm. fetus Johnson found the urethral glands more numer- 
ous (26 buds in all) and that they were present both on the urethra, 
the urogenital sinus and occasionally on the lower end of the utero- 
vaginal canal. He also obseiwed small tubular glands on the dorsum of 
the urogenital sinus which corresponded "with the small sinus glands 
of Littre in the male. Johnson prepared midsagittal sections of an 80 
mm. embiyo which showed a few prostatic glands along the urethra and 
one at the lower end of the uterovaginal canal. He found no glands 
belonging to the urogenital sinus in the midsagittal plane but states that 
a fcAV were found in adjacent sections. In the horizontal transverse 
sections of the 80 mm. fetus in the present series the decreased cephalo- 
pelvic length and the increased dorsoventral vddening of the urogenital 
sinus is well demonstrated. The anlagen of the major vestibular glands 
are now well marked as branched solid buds arising from the laterial 
walls of the urogenital sinus. Several small solid buds corresponding to 
those Avhieh Johnson considered to be homologues of the glands of Littre 
are evident on the dorsal wall of the sinus. No glands or gland buds 
were observed arising from the upper walls of the urogenital sinus 
nor from the uterovaginal anlage. The latter is still a solid flattened 
ribbon-like structure buried in the depths of the thick genital cord. 
Above the level of the union of the uterovaginal anlage noth the uro- 
genital sinus the urethra forms an open tube of considerable size sur- 
rounded by a dense wall of mesenchyme. Many epithelial buds may 
be observed protruding into the mesenchyme about the ui'ethra (Fig. 
3). These, with the crypts which enter them from the urethra, are a 
further stage in the development of the female prostate. As the bladder 
is approached the epithelial buds disappear. Cephalad the urethra 
becomes flattened anteroposteriorly while the mesenchymal thickening 
about it remains heavy. 

In the 128 nun. embryo of this series the urogenital sinus is notably 
less deep than in the previous stages. It noAv constitutes a deep vesti- 
bule, narrow laterally and long dorso-ventrally, at the upper limit of 
which the urethra opens. The walls of the sinus are elevated in marked 
folds and the squamous epithelium which lines it is thin and more dense 
than in earlier stages. Slightly below the entrance of the urethra the 
major vestibular gland ducts branch off from the dorsal lateral walls 
of the sinus and extend deeply into the mesenchyme where multiple 
glandular elements appear. These glandular elements are similar in 
every diaracteristie to the adult gland. 

Buried in the connective tissue dorsal to the urethra and connected 
to the upper end of the urogenital sinus by a plate of dense tissue is 
the still solid vaginal anlage. At this stage the lower portion of the 
vaginal anlage is comprised of two sinovaginal bulbs which later form 
that part of the vagina immediately above the introitus. Above this 
point the vagina is at first a markedly folded and serrated solid thin 
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ribbon of stratified squamous epithelium. Above it becomes a thinner 
less folded but still solid flattened tube. 

The urethra is larger than in the preceding stages. It is a rounded 
tube flattened dorsoventrally. Its epithelium is euboidal iu type and 
of but one or two cell layers in thickness. Above the level of the junc- 
tion with the urogenital sinus there are many periurethral gland buds 
(Fig. 4). Some of these, gland buds retain the solid character seen 
previously, but others of them have open lumina and there is a begin- 
ning tendency for branching to occur (Pig. 5). These glandular 
anlages are present in the distal portion of the urethra on the lateral, 
dorsal, and less commonly on the ventral walls of the urethra; none 
are present in that part of the urethra nearest the bladder. At this 
stage the muscle layers about the urethra are well defined with an 
exceptionally heavy circular muscle coat in the upper one-third of the 
urethral waU. 



Fig. 3. — Photomicrographs of two cross sections through the urethra (above) a.n(l 
uterovaginal anlage (below) of an 80 mm. human fetus. The solid epithelial buds 
arising from the urethral mucosa are a further stage in the development of the 
periurethral glands. (X65.) 

No gland or gland anlagen which could be interpreted as precursors 
of tlie para-urethral duets could be found opening into -the vestibule. 
No glands or gland anlagen arose from the vaginal epithelium in this 
fetus. 

Serial sections of the urethra of a female fetus of 224 mm. were 
utilized for the study of the later fetal stages of the development 
of the periurethral and para-urethral glands. The urethra of its female 
twin, slightly larger, was sectioned later for comparison. The two 
were found to agree in all essentials. 
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Pig. 4.— Photomicrograph of ^ ®''°^®nfan*'fSusl'^^Pefmrethral gland 
^ril-isTnl^ro'rSIhl^ure'thral'nd extending into the tissues about it. (X ■) 



Pig. 5. — Photomicrograph °^ . ®- eland"buds°'retain'\h'e^'^oUd character 

prc™iousiy!"but® oTlmrf ^^ve” open^- mrninl’^and there is a beginning tendency for 
branching to occur. (X60.) 
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At this stage the vestibule is a shallow groove. It is all that remains 
of the urogenital sinus. Deeper sulci are present beside the ui'ethra. In 
the adult these sulci are depressions which make the meatus open upon 
a flattened hillock. In the fetus they are quite deep due to the still 
disproportionately large size of the labia. As a result, cross sections 
through the transverse plane of the urethra and the ‘upper limits of 
these sulci give the impression that gland-like processes exist at each 
side of the ui’etlma (Fig. 6). If, however, wax model reconstructions 
of this area are prepared and compared with the adult it will be ob- 
served that these structures are in reality the sulci iieside the urethral 
meatus as previouslj’ mentioned (Fig. 7). They are not to be con- 



Pig-. 6. — Piiotomicrograph of a cross section througli the urethra and vagina at a 
level slightly above tlie meatus of a 221 mm. human fetus. . Tlie mucosa of the cen- 
trally placed urethra is unusually thick, the lumen small. The vagina (below) is 
markedly folded, the epithelium thick. Above the corpora cavernosa of the clitoris 
forms a paired structure. The glandlike processes lateral to the urethra are the 
upper limits of the sulci formed by the labia minora and majora. (XIO.) (See 
Fig. 7.) 


fused with anlagen of either the periuretliral or para-uretliral glands. 
There are no glands to be discovered in the vestibular or vaginal mucosa. 
The major vestibular glands are large with many branches resembling 
those in the adult, the ducts opening from the vestibule lateral to the 
vagina. 

There are no glands evident in tlie most distal portion of the urethra 
in the 224 mm. specimens studied. Tlie urethral wall immediately 




Fig. 7.— Pliotograph o£ a wax model reconstruction of a transverse section 
through the external genitalia of a 224 mm. human femal fetus at the level of the 
meatus. At this stage the vestibule is a shallow groove. Deep sulci at each ^de 
of the urethra and vagina are formed by the labia minora and labia majora. The 
upper portions of these sulci lateral to the urethra are quite deep and may give 
the impression when seen in single cross section, that they are glandular structures. 
(See Fig, 6.) 



^ transverse section tlirough the upper portion or 
toHor ■‘’f ? v’ >«"'■ female fetus. The folded an- 

UI•ethr^l .'"eltxled m the lower half of the section. The branched 

to tbaT aduU. "(See''Fig.'9"rfxio?)’°“' compV^l^t'e 


within the meatns was unusually thick due to the many layers of 
stratified squamous epithelium lining it. The lumen is consequently 
of small size. The glands nearest the meatus arose from the dorsal 
and lateral walls of the canal. In the same area but slightly above it 
a ventral dilation of the thickened urethral wall represents what may 
be a diverticulum. That it is a urethral pocket is e^ddenced by the 
fact that it does not branch away from the urethra, it is lined by 
stratified squamous epithelium and it is devoid of secretory cells. The 
greatest number of periurethral glands arise from the lateral, ventral 



Fig. 9. — ^Photomicrograph of a transverse section through the urethra and para- 
urethral structures of an adult human female at a level 1.2 cm. above the meatus. 
The numerous periurethral glands are evident extending well away from the urethra 
not only laterally but also dorsally and ventrally. (X24.) 

and dorsal walls of the upper portion of the lower third of the urethra 
(Fig. 8). At this stage they are branched structures extending into 
the submucosal tissues where they bend eephalad toward the bladder. 
They are lined for the most part by stratified squamous epithelium v/ith 
areas of cuboidal epithelium in the more distal portions. The walls are 
unusually thick and the lumina are disproportionately small. 

In the proximal third of the urethra the lumen is large and is flat- 
tened laterally, the mucosa is thin and dark and glands are absent. 

The serial sections of the six adult urethras examined were made 
from autopsy material obtained by Dr. Fi'ank Queen.* This material 
consisted of blocks of tissue containing the external urethral meatus, 
the anterior vaginal wall and vaginal mucosa beneath the urethra and 
the urethra and its surrounding connective tissue. In these adult 


Pathologist of Passavant Memorial Hospital, Chicago, 111. 
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urethras it M'as observed that for the most part the glandular structures 
arose in the distal one or two thirds of the urethra correspoiiding in this 
respect to the fetal anlagen. The considerable extent and dissemination 
of these glandular structures through the submucosal and inuscular 
layers of the urethra was more extensive than had been anticipated 
(Fig. 9). IMultiple orifices of the periurethral glands arise from the 
mucosa above the meatus. In some instances, on one or both sides 
of the urethra, two of the periurethral glands assume the large size 
characteristic of the para-urethral glands described by Skene. The 
periurethral glands extend not only parallel with the urethra as 
described by others but they also extend laterally, ventrally and less 
frequently thej'^ also extend dorsally or vaginalward at right angles to 
the urethra to form vndely dispersed glandular nests throughout the 
muscular walls of the urethra. 


Summary 

Serial sections have been prepared of the urethras and the lower 
urogenital area of female fetuses of 50 mm., 80 mm., 128 mm., and 
224 mm. crown-rump lengths, and of six adult female urethras. "Wax 
reeonstiTietioirs of portions of these preparations have been made to 
illustrate certain points discussed. Anlagen of the periurethral glands 
were observed for the first time in a 50 mm. fetus. These anlagen ap- 
pear as four small, solid buds arising from the ventral and lateral 
surfaces of the urethra above the mullerian tubercle. In the 80 mm. 
fetus urethral gland anlagen are evident as numerous buds, ^vithout 
branches, developing from the dorsal, ventral and lateral sides of the 
urethra above the mullerian tubercle. Branched glands are present in 
the 128 mm. fetus but at this stage, as in the younger embryos, only 
the area of the urethra above the mullerian tubercle gives rise to them. 
In the 224 mm. fetus the glandular arrangement is similar to that in 
the adult. At this stage the lower urethra reveals one diverticular-like 
pocket but no glandular structures are to be seen arising from the 
vestibule or the vaginal epithelium. In tiie adult uretliras studied the 
orifices of ail periurethral or para-urethral glands arise from the 
urethral mucosa. In none of the fetal or adult urethras examined in 
this series were any glandular structures obseiwed arising from the 
urogenital sinus below Muller’s tubercle, in the vaginal epithelium nor 
in the vestibule. These observations support Pallin’s belief that the 
female periurethral glands are homologous uuth only that portion of 
the male prostate arising cephalad to the urogenital sinus. That this 
IS for the most part true is evident from the material presented here- 
wth. However, tlie classical work of Wyatt and of Johnson, who 
ound occasional glands arising from the urogenital sinus below the 
muUerian tubercle make an attempt at correlation of these diver<^ent 

explanations are possible: The mostloo-- 
I would seem to be that oeeasional small glands in the lower portion 
the urethra are carried dowmward on the lips of the somewhat 
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trumpet-shaped opening of the urethra into the upper end of the 
urogenital sinus. As a result, the indistinct union of the urethra and 
the urogenital sinus makes it appear that these periurethral glands are 
of sinus origin. It is also possible that occasional small true sinus 
glands are present in .the female but that they are infrequent in num- 
ber and not present in all individuals. Several small, straight, solid 
tube-like buds were noted in tlie SO mm. fetus arising from the lower 
walls of the urogenital sinus. These were considered anlagen of 
Littre’s glands which are profuse in the distal male urethra. It would 
appear from the material studied that the larger i^ara-urethral ducts 
and glands (Skene’s) arise from anlagen above the miillerian tubercle; 
that they are similar to the other periurethral glands in origin and 
structure ; and, that they, like the periurethral glands, are homologues 
of that portion of the male prostate which develops above the union of 
the mesonephric ducts witli tlie urogenital sinus. . 


Conclusions 

1. Anlagen of the periurethral glands are present in a human female 
fetus of 50 mm. crown-rump length. 

2. Ill the 50 mm., 80 mm., and 128 mm. crown-rump length female 
fetuses examined in this study the anlagen of the periurethral glands 
were, in each instance, found only in that portion of the urethra above 
the mullerian tubercle. 

3. It was impossible to differentiate the anlagen of the periurethral 
glands from those of the para-urethral duets in any of the fetuses 
examined. 

4. Prom the material studied herewith it appears that the homologues 
of the para-urethral (Skene’s) ducts are the same as those of the other 
periurethral glands. 

5. No glandular anlagen other than those of several of Littre’s glands 
were discovered in the vestibular mucosa of any of the four fetuses 
examined. 


I wisli to express my appreciation to Dr. Arey for affording me the facilities of 
the Anatomy Department of Northwestern University Medical School where the 
wax models were eonsti-ucted. 
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Discussion 

DR. ARTHUR, H. CURTIS. — Additional information on the embryology of the 
glandular elements of the female urethra is most welcome. In fact, our knowledge 
of the gross anatomj' of the entire perineal region has been entirelj' inadequate. That 
in turn has resulted in much confusion and misunderstanding relative to the patho- 
logical anatomj' and surgical correction of lesions in this region. This is neither 
the time nor the place for me to do more than emphasize the importance of in- 
vestigative work in this local field. 

DR. HUFFMAN (closing). — What interested mo as I constructed the models 
of the adult urethra and as I examined the patients, was that I could not discover 
glands of any size arising at any point in the vestibular mucosa beyond the urethral 
meatus itself; nor have I ever heard anj- other clinician comment on the presence 
of these glands, despite the fact that manv textbooks describe their presence. 

It is my impression that the origin of tlie urethral glands, wlien thej' are present, 
18 at the margin of or just within the urethral meatus: when they arise from the 
external surface of the labia of the urethral meatus, it is because the latter has be- 
come everted due to labor or sexual trauma. 

The failure to find glands of anj- sort in the vestibular mucosa and the absence of 
para-urethral duct openings in the outer surfaces of the labia of the urethral meatus 
stimulated me to search in the embryo for glandular structures in the epithelium of 
the urogenital sinus below the miillerian tubercle. As a result of the studj- of these 
comparatively few specimens, I have no reason to change raj' impression, obtained 
both from clinical observation and from a studj' of the serial sections and wax re- 
constructions, tliat the periurethral glands arise almost always from tl.e urethra 
Itself. It would appear also that the para-urethral glands and ducts of Skene are 
more highly developed periurethral glands and that they likewise take tlieir origin 
from the urethra in a manner similar to the other periurethral glands. 



FURTHER EXPERIENCE IN THE MANAGEMENT AND TREAT- 
MENT OF CARCINOMA OP THE FUNDUS OF THE UTERUS, 
WITH FIVE-YEAR END RESULTS IN SEVENTY-FIVE 

PATIENTS- 

Lewis C. Scheffey, M.D., William J. Thulium, M.D., and 
David M. Parell, M.D., Philadelphia, Pa. 

(From the Department of Gynecology and the Tumor Clinic, Jefferson Medical 

College Hospital) 

I N 1937, the senior authors presented a detailed report relating to their 
experience in the management and treatment of carcinoma of the 
fundus of the uterus. This was based upon the study of 68 patients 
observed on the gynecologic ward and private services at Jefferson Medi- 
cal College Hospital, and treated by various members of the staff, be- 
tween September 1, 1921, and September 1, 1936, with five-year end 
results in 47 of them. There were no untraced patients in the series. 

Since then 59 additional patients have been encountered between Sep- 
tember 1, 1936 and September 1, 1942. This provides a total group of 
127 patients for further discussion, and for an analysis of the five-year 
end results in 75 of them. Again, there are no untraced patients (Table 
I). Variations in management and treatment, with relevant observa- 
tions relating to the work of others, will be commented upon, and dis- 
cussed in detail, together with certain conclusions indicated by the sur- 
vey. 

Table I. Patients Observed and Pollow-TJp 


YEARS 

NUMBER 

TREATED 

FOLLOAV-UP 

PER CENT 

1921 to 1937 

75 

74 

75 

100 

1937 to 1942 

52 

52 

52 

100 


127 

12C 

127 

100 


Age Incidence, Parity, Race 

Table II relates to age incidence, parity and race. Most striking are 
the facts that 79.5 per cent were 50 years of age or older, and 20.5 
per cent below this age limit. The latter figure is of special interest 
when contrasted Avith our statistics in carcinoma of the cervix Avhieh 
indicate an incidence of 56.6 per cent in patients under fifty. The aver- 
age age, 56.1 years, is identical Avith that reported by Masson and Gregg, 
and similar to that noted by Miller, Healy and others. The incidence 
of the disease among nulliparous patients is in conformity Avith that 
generally reported. The occurrence of fundal carcinoma in JeAvisli 
Avomen is definitely liigher in our experience than in cervical malignancy 
(1.2 per cent); tlie reverse is true among our Negro patients (10.0 per 
cent). The ratio of patients A\ith fundal carcinoma to those liaAung 
cei-A'ical carcinoma (Avard sei-Auce) agrees with accepted estimates (1 = 
10 . 8 ). 

‘Read at a meeting of the Obstetrical Society of Boston, February 16, 1943. 
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Table II. Age Incidence, Parity, Pace 


DECADE 

PATIENTS 

PER CENT 

30 to 39 

1 

.81 

[ 20.5 

40 to 49 

25 

19.71 

50 to 59 

o4 

42.51 


60 to 69 

45 

35.4 

^79.5 

70 to 79 

2 

1.6’ 


Total 

127 

100.0 



Youngest, 37; oldest, 77; Average, 56.1 
Nulliparas, 44; 34.0 per cent (20 unmarried) 

Jewish, 7 ; 5.5 per cent. Negroes, 4 ; 3.1 per cent 
Batio of Carcinoma of Cervix (Ward Service) 1:10.8 


Menopausal Relationship 

The patients have been divided into so-called premenopausal and post- 
menopausal groups. 

In the first category are those (latients who never experienced a definite 
cessation of menses, but whose history was one of irregular uterine bleed- 
ing without surcease until treatment was instituted (21.3 per cent). 
The average age of tliis group was 46.3 years. However, 7 of these pa- 
tients were 50 years of age or over, and what they regarded as "irregu- 
lar periods” were evidently intermittent episodes of bleeding of or- 
ganic and/or functional origin. 

The second grouping is made up of those patients who had definitely 
experienced cessation of menses, and whose irregular bleeding came on 
anywhere from one to twenty -six years thereafter (78.7 per cent). The 
average age of these patients \vas 58.9 years. The average menopausal 
age of the entire group was 49 years, excluding a group of patients 
in whom a previous irradiation menopause had been produced. Healy 
and Brown reported 79 per cent of their patients as postmenopausal, 
with an average menopausal age of 50 years. 


Significance and Duration of Symptoms 

All observers agree that irregular uterine bleeding is the most signifi- 
cant symptom of fundal carcinoma. In the above-mentioned premeno- 
pausal group, such bleeding occurred as menorrhagia and/or metror- 
rnagia. Only twice was such irregularity absent, pain being the occa- 
sion lor investigating one patient, wJiile routine curettage, accompany- 
ing a plastic operation, revealed uterine malignancy in the second in- 
stance. 

Ill the postmenopausal group referred to, irregular "spotting” was 
ti’equent symptom beginning, as mentioned, at varying inter- 
vdis alter the cessation of normal menses, in one case as 'late as 26 

^ patients had noticed no postmeno- 

pausal lileednig, and in one of these the first sign u'as a metastatic nodule 
m a second, pain was the predominant symptom, due 

tL cervical atresia. In the. third instance 

mnbrnf absent bleeding seems faulty in retrospect since advanced 
maligiiancy was present clinically. uNauLta 

soimhf symptoms may persist before advice is 

the'rivor^^ txeatment instituted, but tliis observation is not unique In 
le symptoms before medTed ad 

delai are^^'tn^ averaged from eight to nine months. Reasons for this 
aeiaj aie too well-known to require repetition. It should be empli^ 
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sized, lioAvever, that it is in this group that the diagnosis is more likely 
overlooked or discovered only through routine examination. 

Among the postmenopausal patients the average duration of symp- 
toms prior to diagnosis was from twelve to thirteen months. The sig- 
nificance of postmenopausal bleeding is still too little appreciated, not 
only by the laity Init by too many of the medical profession. There has 
been some slight improvement noted in these particular statistics Avhen 
compared with our previous report. This is encouraging, and in accord 
with Miller’s impression. 

Nonsanguineous discharge is of little value diagnostically in our ex- 
perience, and we doubt its statistical significance, as do others. Pain, 
too, is a difficult symptom to evaluate except in relatively advanced 
eases of fundal carcinoma. The pain can be explained so frequently 
on other grounds, especially in the presence of associated pelvic lesions, 
intestinal disturbances and other extrinsic factors. Nevertheless, it 
should not be entirely discounted, for, as Healy and Brown have pointed 
out, prognostic significance may he attached to it (Table III). 

The occurrence of metrorrhagia and menorrhagia during the pre- 
menopausal epoch, and “spotting” or frank bleeding after the establish- 
ment of the menopause are of primary significance in directing atten- 
tion to the necessity of excluding fundal carcinoma; leucorrheal dis- 
charge and pain are of less diagnostic importance, but fortunately the 
presence of these symptoms may influence the patient to seek medical 
advice. 

Table in. Significance and Duration of Symptoms 


GROUP 

patients 

irregular. 

bleeding 

average 

duration 

DISCHARGE 

PAIN 

Premenopausal 

27 

25 

8- 9 mo. 

S 

e 

Postmenopausal 

100 

97 

12-13 mo. 

27 

3G 

Total 

127 

122 


35 

42 

Per cent 

100 

96.0 


27.5 

33.0 


Diagnosis and Management 

Prom the foregoing discussion relative to symptomatology, it may be 
of interest to relate our experiences in tlie diagnosis of fundal carcinoma 
and the part that this plays in management and treatment. For a long 
time we have emphasized the important place that we believe curettage 
holds as a diagnostic measure. Our procedure has been to employ curet- 
tage routinely in practically all of our gynecologic operations, whether 
or not we suspect the presence of endometrial malignancy. i\Iore and 
more we accompany it with routine biopsy of the cervix and cervical 
canal, a point to which particular attention has been called in previous 
publications. 

Because of the well-known association of fibromyoma of the uterus 
and carcinoma, we always regal’d the sole diagnosis of the former with 
suspicion, especially in women over forty years of age. In other words, 
we feel that too often menorrhagia and metrorrhagia are ascribed to 
the presence of the fibromyoma found upon examination, and that an 
inadequate plan of treatment is carried out forthwith. Accordingly m 
women over forty or forty -five years of age, in whom an accompanying 
carcinoma of the fundus is possible in addition to the fibromyoma present 
we insist upon preliminary curettage at the time of operation, and have 
radium available for intrauterine application, especially if our suspicion 
is enhanced by the gross appearance of the curetted material. At the 
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same time the cervix and cervical canal are carefully inspected and 
hiopsied as a matter of I'ecord. This is in case the uterus is but mod- 
erately enlarged, no submucous tumors are present, and ive feel 4, hat 
conditions are suitable for irradiation therapy on general principles. 
The radium is then placed in the uterine cavity (50 or 100 mg. in cap- 
sules, singly or in tandem) and a four-hour report secured on the curet- 
tings and on the biopsied cervical tissue too, if indicated. If the re- 
port is negative for malignancy, indicated dosage for a benign condition 
is then employed. If, on the other hand, fundal careinoma is present, 
adequate dosage is provided, and panhystereetomy with bilateral sal- 
pingo-oophorectomy follows in eight to ten weeks, if the patient is a 
reasonably satisfactory surgical risk. Otherwise radium therapy, some- 
times I’epeated or even associated with external irradiation, is depended 
upon. This same technique is likewise carried out in patients having 
postmenopausal bleeding with or without the presence of concomitant 
hbromyoma, if unaccompanied by adnexal abnormalities. 

Conversely, if the uterine enlargement is particularly marked or 
irregular, if submucous tumors are present, or if accompanying adnexal 
lesions are present, immediate panhystereetomy and bilateral salpingo- 
oophorectomy is the proeedui’e of choice. This is also true if the cervix 
is manifestly abnormal. On the other hand, if supravaginal hysterec- 
tomy is thought to be an indicated or safer procedure, the cervix, if 
abnormal, is treated first by cautery or endothermic resection, together 
with curettage. The entire question, in our opinion, is one of individual- 
ization rather than standardization. 

Should carcinoma of the cervix be discovered instead, treatment is wuth 
external irradiation primarily, followed by the use of radium locally, 
disregarding, for the time being at least, any fibromyoma that may be 
present. 


Another factor in the faulty management of women with iri’egular 
bleeding, whether pro- or postmenopausal, is the use of external irradia- 
tion or even intrauterine radium applications without diagnostic curet- 
tage. The assumption that such bleeding is due to functional causes, or 
to fibromyoma, either present or suspected, is fallacious and productive 
not only of incorrect diagnosis, but of ill-advised and inadequate treat- 
ment. Equallj^ true is the promiscuous and indiscriminate use of hor- 
monal therapy to control irregular bleeding in the pre- and postmeno- 
pausal age groups. Even if essential diagnostic curettage precedes the 
use of hormonal therapy among such women, there seems to be little 
excuse for this long-continued form of treatment when well-recognized 
radiological and surgical methods will assure the future security of the 
patient. The childbearing period has passed, and it is not logical to 
proceed with hormonal therapy at this time of life. Even estrogenic 
therapy for the control of the vasomotor disturbances of the menopause 
uiay provoke confusing bleeding. 

Objections to diagnostic curettage have been voiced by some observers; 
metastatic lesions developing some time later have been ascribed to it'. 
In .spite of this rare possibility, we feel that the advantages far exceed 
the disadvantages. 

In this .series 114 patients (89.7 per cent) were suspected of havino- 
earcmoma of the fundus, and preliminary curettage confirmed the dia<^t 
nosis 106 times. It was omitted in 8 suspected cases, all in the nost 
and these patients were all operated upon prior to 
JJoO, immediate panhystereetomy being performed. 

P^ients (10.3 per cent) were not suspected of having fundal 
aiciiioma. Diagnostic curettage was performed in 5 of them, all in 
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the postmenopausal group, and the discovery of malignancy was followed 
by appropriate treatment. 

Of the remaining 8 nnsuspected eases not curetted, 3 were in the pre- 
menopausal group, and supravaginal hj’^stereetomy was performed for 
fibromyoma, together with adnexal extirpation. Fundal carcinoma was 
discovered immediately upon removal of the fundus in two of them. 
The cervical stumps were cauterized from above in both instances, and 
removed in one, while radium needles were employed in the adjacent 
broad ligament of the other. This patient recovered from the opera- 
tion but died 3 months later of pneumonia. The patient in whom the 
stump was allowed to remain died of peritonitis on the seventh post- 
operative day. Fundal carcinoma was not discovered in the third patient 
until the removed fundus was examined routinely in the laboratory. 
Radium was later applied to the cervical stump. 

Five of the 8 unsuspected cases Avere in the postmenopausal group. 
In 2 of them bleeding was attributed to prolapse and procidentia re- 
spectively, and vaginal hysterectomy Avitliout adnexal extirpation ivas 
performed. Postoperative x-ray was used in one. In 2 others supra- 
vaginal hysterectomy ivas performed elsewhere for fibromyoma, the 
adnexa being removed in one ease but not in the other. These patients 
Avere both treated Avith postoperatiA'^e x-ray. The fifth patient Avas 
operated upon because of bilateral ovarian tumors, AAdiieh Avere removed 
and proved to be carcinomatous, secondary to fundal malignancy. Ra- 
dium to the uterine cavity, and x-ray therapy folloAved this surgical pro- 
cedure, AA'hich Avas not folloAved AA'ith hysterectomy because of the pa- 
tient’s poor general condition. 

The analysis of these cases indicates clearly the value of careful 
preliminary study and diagnostic curettage in the management of fundal 
carcinoma. 

Associated Pathology 

Table IV relates to the associated pathology encountered. Only those 
lesions most frequently met with or accurately recorded have been tab- 
ulated. Attention may properly be called to the fact that in those pa- 
tients in AAdiom irradiation therapy alone Avas employed, accompanying 
pelvic pathology could not be accurately recognized through bimanual 
palpation alone. 

Table W. Associated Pathology 


LESION 

PATIENTS 

PER CENT 

Fibromyoma (surgical cases) 

25 

37.8 

Anemia 

31 

24.4 

Diabetes 

14 

11.0 

PobTis (one malignant) 

10 

7.8 

Pyometra 

8 

6.3 

Concomitant carcinoma 

5 

3.8 

Ovarian tumors 

4 

3.1 

Procidentia 

3 

2.3 

Previous peMc procedures 

39 

30.7 


Association AAuth fibromyoma Avas most frequent, and this is in accord 
AA'ith the findings of othei’s. Healy and Bi’oaati, Masson and Gregg, and 
Norris and Dunne reported approximatelj’’ the same incidence — 35 to 38 
per cent. The frequency presented here (37.8 per cent) is based upon 
the findings in the 66 patients haA'ing surgical procedures. The im- 
])ortant relationship Avhich these tumors bear clinieallj^ to fundal car- 
cinoma has already been discussed. 
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Secondary anemia existed in only a quarter of the patients. The 
criterion of this diagnosis was a hemoglobin reading under 70 per cent, 
and a red blood cell count under 3,500,000. Leucocyte counts over 9,000 
were reported in 30 per cent of the jiatients. 

A rather high proportion of diabetics (11 per cent) was encountered 
and this apparently was a factor in one postoperative death. Smith re- 
ported 4 per cent in his recent series. This association between diabetes 
and carcinoma is not surprising when we consider that the obesity pres- 
ent in so many patients maj’’ predispose to, or be associated wdth, the 
former disease. The incidence of pyometra and polyps was relatively 
low, as was that of concomitant ovarian tumors. Concomitant carcinoma 
was found in the breast, ovaiy and large bowel (3.8 per cent). Proci- 
dentia was found three times, and tivo of these eases have been reported 
previously. 

The exact incidence of cardiorenal disease has not been computed, 
neither has the numerical occurrence of obesity. However, these con- 
ditions were present in an appreciable number of patients, especially 
among those women in the older age groups. These handicaps influenced 
the choice of therapy appreciably. 

Previous operative procedures of a pelvic nature were noted in 39 
patients, an incidence of 30.7 per cent. Of special interest w'ere the 
findings in 12 patients, in whom eai’lier curettage was accompanied with 
intrauterine radium applications for apparently benign conditions, and 
endometrial carcinoma was found subsequently in these patients at 
varying intervals thereafter. Eleven of these eases were reported in 
detail at a recent meeting of the American Gynecological Society. A 
similar case has come to our attention since then and is included in this 
report; an additional patient in the series previously reported upon had 
received x-ray therapy for fibromyoma of the uterus without preliminary 
curettage. 

It is significant that careful analysis of this group of patients shows 
that in 6 of them carcinoma was evidently present at the time of the 
primaiy curettage and radium application, errors of omission and 
judgment having been responsible for tlie delay in adequate treatment. 
In 4 patients no such criticism seems tenable, the neoplastic process 
very probably having been a new and independent one. In the remain- 
ing 2 patients, the eaily curettage was of such character that it was 
referred to by the pathologist. Dr. Jacob Hoffman, as “carcinoid hyper- 
plasia,” since it resembled marked hyperplasia very closely, but might 
well have been regarded by others as adenoma malignum. Eventually 
frankly malignant lesions were diagnosed in these 2 patients. 


Clinical Grouping 

Defining the clinical extent of involvement in fundal carcinoma pre- 
sents more difficulty in classification than does cervical carcinoma. Sev- 
eral plans have been suggested. 

That of Schmitz and Schmitz resembles in character their verv ex- 
cellent grouping of ceiwical malignancy, viz., Groups I and II ‘rela- 
Hvely small lesions confined to the endometrium with localized but 
progressive infiltration of the myometrium in varving degree- Groun 
infiltration of the uterine wall; Group IV, massive uterine 

Mmt p ^ extension beyond its confinc.s. IMasson 

and Gregg follow tins grouping. 

Healy and Brown prefer the following groupiii"- I nipme ,-.^4 

II, uterus enlarged, bnl not ovot SiJTa'2i mZ's’ tesZ 
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tion; Group III, extension of carcinoma beyond nterns. Ward quotes 
tliis classification in his recent paper. 

H. S. Crossen in 1937 presented a rather elaborate grouping divided 
into six stages, based upon local involvement and varying degrees of 
more remote extension. 

Miller favors this division; Group I (Normal) ; no palpable enlarge- 
ment of the uterus; cavity measures 3 inches or less. Group II (]\Ioder- 
ately enlarged); enlarged uterus ujr to 21/0 months’ pregnancy; cavity 
measures less than 4^2 inches. Group III Markedly enlarged) ; uterus 
size of 3 months’ pregnancy or more; cavity measures more than 5 inches. 
This grouping is modified somewhat after a study of the removed uterus, 
thus increasing the accuracy of the classification. 

Prom the beginning of our work, we have followed the classification 
of the American College of Surgeons which is as follows; 

1. Primary case 

2. Eecurrence in vaginal vail after panliysterectomy 

3. Eecurrence local after panln-stereotoni}’ 

4. Eecurrence remote after panliysterectomy 

5. Eecurrence after supravaginal liysterectomj' 

G. Eecurrence after irradiation therapy 

A. Disease limited to uterine cavity 

B. Disease invoMng broad ligaments (ovary) 

C. Vaginal metastasis 

D. Eemote metastasis 

It has been our feeling that this grouping is sufficiently broad to 
classify each patient satisfactorily upon admission for clinical and statis- 
tical purposes, for the frequent presence of accompanying fibroma may 
influence the size of the fundus a great deal. Furthermore, it is some- 
times imiiossible to determine accurate^ tiie size of the uterus in the 
very obese individual. Accordingly, irrespective of the_ relative size of 
the uterus, we attempt to decide Avhether the carcinoma is limited to the 
organ when we see a patient primarily (lA), or whether the disease has 
extended beyond it (IB) . The remaining groups seen are relatively feAV. 
On such a liasis, Ave belieAm that 91 patients (74 per cent)_ could be 
placed in Group lA. Interestingly, enough, this percentage is not far 
remoAmd from Healy and BroAvn’s 71 per cent in Groups I and II, 
Miller’s 69.3 per cent in Groups I and II, Fricke and BoAving’s 69.8 
per cent; Masson and Gregg’s 82 per cent in Stages I, II and III is 
greater. 

Grade of Malignancy 

Here again Ave haAm departed somcAvliat from accustomed terminology. 
Early in our Avork Ave realized, as haA'e Meigs, Smith, jMiller and others, 
that the accepted grades of malignancy, so carefully postulated liy 
EAA'ing, klalile, Healy, Broders, and Cutler, may be found to exist in 
different sections or blocks from the same specimen examined. In nmiiA 
instances, too, Ave found it difficult to decide such classification Aiatiioiit 
question. Accordingly, in 1930, at the suggestion of the late Baxter L. 
CraAvford, former Pathologist and Director of Clinical Laboratories at 
Jefferson Hospital, Ave began to diA’ide our fundal carcinomas into three 
broad groups of malignancy, based on the predominant eiiaraeteristie.s 
of each section examined, as folloAA's; 

I. Loav grade (corresponding to papillary adenoma malignum and 
adenoma malignum, Grades I and II). 
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2. Intermediate grade (corresponding to adenocarcinoma, Grade III). 

3. High grade (solid cellular, or diffuse anaplastic adenocarcinoma. 
Grade IV). 

Meigs published a similar grouping in 1934. 

In a separate grouping we, of course, place the rarer adenoacanthoma. 
With the exception of two histologic slides of years ago, that could not 
he located for I’eview, all the lesions have been classified as outlined 
(Table Y). That any attempt at histologic classification leaves much 
to be desired, and is subject to vagaries of interpretation, is brought 
nut by comparing these gi’oupings with those of others. This reveals 
that there is greatei’ conformity in classifying the lower grade lesions 
than the intermediate ones, and this is also true of the higher grade 
types of lesions. 

Table V. Grade of Malignancy 


GRADE 

NUMBER 

PER CENT 

Low (Grades I and II) 

50 

.39.4 

Intermediate (Grade III) 

46 

.36.2 

High (Grade IV) 

28 

22.0 

Adeno-acanthoma 

1 

0.8 

Unclassified 

2 

1.6 


Type of Treatment 

Table VI, summarizing the different methods of treatment employed, 
requires clarification. Between 1921 and 1929, patients were treated 
either by surgery alone or by irradiation, and more of the latter Avere 
treated with radium only, than with external irradiation in addition. 
Beginning in 1929 preliminary irradiation Avith radium began to be used 
prior to surgery in a few cases, followed in some instances with post- 
operative x-ray therapy. At the same time x-ray therapy followed the 
use of radium almost uniformly in those patients selected for irradiation 
only. .Since 1937, however, the indications for preliminary irradiation 
Avith I’adium folloAA'ed by surgery have been extended more and more, 
while irradiation therapy alone has been used less frequently. Post- 
operative x-ray therapy, in patients that have been operated upon after 
a preliminary radium treatment, is used only Avhen there is definite 
PAddenee of extension of disease outside the uterus or in cases of recur- 


Tabt.e A’^I. Type of Treatment 


r 






YEARS 

PATIENTS 

SEEN 

PATIENTS 

TREATED 

Sl'RGERV 

IP.RADIA- 

TION 

SURGEP.Y 

AND 

irradiation 

1021 to 1937 

Per cent 

75 

74 

11 

14.9 

37 

50.0 

26 

.35.1 

1937 to 1942 

Per cent 

52 

52 

5 

f).G 

23 

^4.2 

24 

46.2 


rence; neither do we favor it as a preliminary ])rocediire, as does IMiller 
lor Ave prefer radium instead. LikcAvise, since 1929, surgery alone has 
been employed but a feAv times in .specific instances. A"cco’rdin"lv Ave 
iiave divided the tabulation according to the years desianated for ’rea- 
•soim of comparative study. FeAv patients treated betAveen September 1 

1J3<, and September 1, 1942 are yet eligible for an appraisal of fivo’ 
.vear end results. ox me- 
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Eesults of Treatment 

The end results of treatment -will be discussed under several topics: 

1. Comparative results with each tj'^pe of treatment. 

2. Composite result -with all types of treatment expressed in absolute 
and relative figures. 

3. Comparative results in relation to grade of malignancy and type 
of treatment. 

Treatment With Surgery Alone . — Part I of Table VII shows the 
percentage of patients living today (27.2 per cent), as well as the five- 
3 mar salvage (36.3 per cent) in the group operated upon prior to Sep- 
tember 1, 1937. The immediate mortality in this small group of 11 
patients was relatively high (18.1 per cent) and the cause of the deaths 
is stated in the table. 

Table VII. Treatment With Surgery Alone 


1. Patients treated, 1921 to 1937 
Alive, 11 to 18 years 
Survived 5 years 

(Noncarcinoma death — 1) 
Postoperative deaths 

(Cardiodiabetic, 12th day) 
(Peritonitis, 7th day) 

Died of carcinoma, 1 to 4 years 

2. Patients treated, 1937 to 1942 
Alive, 1 to 3 years 
Postoperative deaths 

Died of carcinoma, 1 year 


11 

3 — 27.2 per cent 
1 


2 — Mortality 
5 
5 
4 

0 — ^Mortality 
1 (combined), 


'Five-year salvage — 4, 
36.3 per cent 


18.1 per cent 


12.5 per cent 


Of the 4 five- to eighteen-year survivors, 2 had preliminary curettage 
for diagnosis, followed by abdominal panhysterectomy and adnexal ex- 
tirpation; 2 had similar procedures without preliminary curettage. 

Of the 5 patients succumbing within 1 to 4 years of operation, one ■ 
had a vaginal hysterectomy without removal of the adnexa (unsuspected 
case) ; 2 had immediate complete abdominal surgery without preliminary 
curettage; 2 had preliminary curettage; with supravaginal hystereetomj" 
in one because the complete operation was technically impossible, while 
marked pelvic extension of disease prevented complete surgery in the 
other. 

AVith regard to the 2 patients who died postoperatively,' one had pre- 
liminary curettage followed by complete abdominal surgery, with the 
handicap of diabetes and cardiac disease. The second patient, aged 47, 
was operated upon supravaginally for a fibromyoma, and no preliminary 
curettage was done. AVhen fundal carcinoma Avas discoA’ered, the cervi- 
cal stump was cauterized from abov'e, both adnexa were removed, but 
fatal peritonitis developed several days thereafter. Tiie course 
latter patient is illustrative of the pitfalls encountered Avhen fibro- 
myomata are regarded as the sole lesion concerned. 

Surgery alone was not employed for any patient between 1932 and 
1939. Since then surgery alone has been performed on 5 patients, as 
shown in part 2 of Table A^II for comparative reasons. One, aged 54, 
had a huge fibromyomatous uteims, and the presence of accompanying 
endometrial carcinoma was considered. Curettage was suspicious and 
immediate panhystereetomy with adnexal removal was carried out,_ tlie 
removed uterus shoAving carcinoma. Three other patients had receiAcd 
radium for benign conditions 4 to 10 years prcA'iouslj', and the retuin 
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of symptoms was promptly followed by complete abdominal surgery. 
The fifth patient, aged 68, 'had an examination under anesthesia and a 
diagnostic curettage because of postmenopausal bleeding. An indistinct 
pelvic mass was felt and the curette perforated a friable uterine waU. 
Immediate abdominal section showed widespread carcinomatosis second- 
ary to fundal malignancy, and nothing else was done, the patient dying 
3 months later. The remaining 4 patients are alive and well, and pre- 
sent a favorable trend toward five-year survival or better. 

Far better comparative results with surgery alone have recently been 
reported by Smith (58.8 per cent), Ward (63 per cent), Norris and 
Dunne (47.8 per cent). 

Treatment With Irradiation Alone . — Part I of Table VIII shows the 
percentage of patients living today (18.9 per cent), and_ in addition 
the five-year salvage (40.5 per cent) in the group of patients treated 
solely with irradiation prior to September 1, 1937. There was no pri- 
mary mortality. Sixteen of the group were treated with radium only, 
20 with x-ray in addition, and one wuth x-ray only, a total of 37. Eleven 
of these had repetition of treatment, a factor that increased the five- 
year survival rate appreciably in over half of them. The x-ray therapy 
has been administered under the supervision of the late Di*. W. P. 
Manges, Dr. J. T. ParreU, Jr., and Dr. K. Kornblum. 

Table vm. Treatment With Irradiation Alone 


1. Patieuts treated, 1921 to 1937 
Alive, 5 to 14 years 

Survived, 6 to 15 years 

(Noncarcinoina deaths — 6) 
(Died of carcinoma — 2) 
Postoperative deatlis 

Died of carcinoma, 1 to 4 years 

37 

7- 

0 

22 

—18.9 per cent 

(Five-year salvage — 15, 
( 40.5 per cent 

2 . Patients treated, 1937 to 1942 

23 



Alive, 1 to 4 years 

16 

(9 — 4 years; 3- 

-3 years) 

Postoperative deaths 

0 



Died of carcinoma, 1 year 

7 




An intrauterine radium dosage of 2,400 to 3,600 mg. hours was rarely 
exceeded prior to 1937, employing a 50 mg. capsule screened with 0.3 
mm. silver and 1.0 mm. of brass, enclosed in black rubber tubing, 2.0 mm. 
m thickness; 12.5 mg. needles, screened with 0.3 mm. of Monel metal, 
also enclosed in black rubber tubing, were frequently used additionally 
m a tandem arrangement. Later on a 50 mg. capsule screened with 
0.5 mm. of platinum was also employed. External irradiation usually 
averaged 1,500 R. to each of 4 portals. In tlie majority of instances 
surgery, either immediately or following irradiation, Avas contraindicated 
because of the extent of the disease, obesity, cardiovascular or other 
s.vstemic disturbance, but four patients, seemingly good operative rislvs, 
objected to subsequent hysterectomy, and they have survived from 8 
to 14 years. 


Part 2 of Table VIII shmvs that since 1937 irradiafion thci'apy alone 
has been employed in 23 patients, 10 times Avith radium alone and 13 
times Avith_ x-ray in addition. Tavo or three 50 mg. capsules of radium, 
screened Avith 1.5 mm. of platinum, and enclosed in 2.0 mm. black rubber 
tubing, are employed in tandem and the average dosage varies fvoTn 
3,600 to 5,000 mg. hour. External irradiation. Avhen used, averao-es 
l,o00 to 2,000 R. to each of 4 portals, Tliere lias been no immediate 
mortahty. 
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Frequently we have been prejudiced against subsequent surgery be- 
cause of extent of disease or ])hysical contraindications, and in some 
of these instances the clinical response has been remarkably favorable. 
Five of this group of patients are among those previously mentioned as 
having received radium treatments from 2 to 12 years previously for 
apparently benign conditions. In each instance carcinoma was evidently 
present but undiscovered at the time, the radium therapy was accord- 
ingly inadequate in amount, and the advantage of subsequent surgery 
was denied the patient as well. An excessively obese patient should be 
mentioned particularly because for many years she had been considered 
as an endocrine problem, an earlier curettage having shown hyperplasia. 
Continued irregular bleeding finally resulted in another curettage, and 
the carcinoma then discovered has been twice ti’eated with radium. On 
the basis of what we have learned from an analysis of this group of 
irradiated patients we feel that whenever possible such a patient should 
have the advantage of subsequent surgery, as will be emphasized later. 
On the other hand, when physical factors make subsequent operative 
treatment particularly hazardous, much can lie expected from irradia-' 
tion therapy, and the trend of our present 3- and 4-year survivals bears 
this out. The desiralhlity of repeated test curettage and secondary ra- 
dium applications in appropriate cases should not be lost sight of either, 
as this has proved effective in several of the patients in this group. 
The gratifying 5-year end results obtained with irradiation therapy in 
patients falling into a group such as this have been reported by Norris 
and Dunne (43.8 per cent), Fricke and BoAving (39 per cent), Healy 
and Brown (39 per cent). Miller (37 per cent) and Ward (32 per cent). 

Treatment With Surgery and Irradiation . — It will be seen from Table 
IX that relatively more patients have been subjected to a combined 
type of therapy since 1937, than between 1921 and 1937. As previouslj^ 
stated it was not until 1929 that the plan of preliminary irradiation 
began to be put into effect more generallj’', using the newer irradiation 
technique just described. 

Part I of the table shows the present-day survival of patients treated 
prior to September 1, 1937 (15.3 per cent) together Avith the five-year 
sahmge up to that time (38.4 per cent). Tliere Avas no operatiA'c 
mortality. A brief summary of the sequence of treatment of these 
patients AA'ith results folloAA^s: 


T.able IX. Treatment AA^th Surgery and Irradiation 


1. Patients treated, 1921 to 1937 

Uteri removed (10- — prelim, radium) 
Alive, 5 to 16 years 
Survived, 5 to 11 years 

(Noncarcinoma deaths — 2) 
(Carcinoma deaths — 4) 


26 

21 

4 — 15.3 per cent 
6* (19.0 per cent 
corrected) 

0 


(Pive-j’ear salvage — 10, 
38.4 per cent) 

*(42.9 per cent cor- 
rected) ■ 


Died of carcinoma, 1 to 4 years 

16 


2. Patients treated, 1937 to 1942 

Uteri removed (20 — prelim. ladium) 
Alive, 1 to 4 years 

Postoperative deaths 

Died of carcinoma, 1 year 

24 

23 

23 (4 — 4 years, 5 — 3 years) 

0 

1 


Uteri remoyed after preliminary radium — 30 

Residual carcinoma absent in 15 and present in 15 (50 per cent each) 


•Corrected for the 21 Uteri Removed. 
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a. Eight of the patients in this gvonp had preliminary irradiation 
with radinm according to a positively arranged plan, of Avhom 4 survived 
from 7 to 10 years, with 2 alive and well at present. 

h. Five patients had complete abdominal surgery, followed by x-ray 
therapy, one of whom has survived for 16 years. 

c. Four patients had supravaginal hysterectomy followed by x-ray 
therapy in two eases, and by radium placed in the cervical stump, and 
in the right broad ligament base in the third and fourth ones respec- 
tively (unsuspected cases). Three siuwived from 7 to 13 years, and 
one of these patients is alive now, while the fourth died 3 months after 
treatment. 

d. Two patients had received radium treatments several years before 
carcinoma became evident, supposedly for benign conditions, and both 
died within a year of hysterectomy, in spite of postoperative x-ray. 

e. Two patients had vaginal hysterectomy without removal of the 
adnexa. In one, the diagnosis was unsuspected in an operation for 
procidentia, which was followed by x-ray therapy and 3-year survival. 
In the other, two courses of radium therapy were given primarily be- 
cause of the patient’s poor general condition. Later on she was prevailed 
upon to be operated upon elsewhere, a procedure that she survived 4 
years. 

f. In 5 patients the uterus was irot removed at operation, because of 
advanced disease or complicating pathology necessitating simpler pro- 
cedures. Radium had been used some time before in one patient, imme- 
diately after the exploration in another, and just preceding an unex- 
pected abdominal section of a third, rvhen an ovarian cyst was discovered 
during examination under anesthesia. This proved to be carcinomatous 
and carcinoma of the rectosigmoid was found also, these lesions requir- 
ing oophorectomy and bowel resection. It was thought that each lesion 
was a primary one and postoperative x-ray therapy followed. Only 
one of these patients survived the 5-year period, but she died of car- 
cinoma. In the remaining 2 of these 5 patients exploratory operation 
only was done, after an earlier radium treatment in one case and with 
subsequent x-ray therapy in the others. Neither patient survived a full 
year. 


It would seem reasonable, therefore, to correct the 5-year survival rate 
for surgery by eliminating the 5 patients in whom it was impossible 
to remove the uterus when surgery was attempted. On this basis the 


corrected 5-year salvage rate for 21 patients would be 42.9 per cent, 
with a comparative percentage of 45.4 for those having i)reliminary 
irradiatioir and a percentage of 40 for those patients W'hose irradiation 
therapy was subsequent to surgery. 

Outstanding 5-year end results have been reported by hliller (82.3 
per cent), Smith (66.2 per cent), Ward (64.9 per cent) and Healy and 
Brown (55 per cent) employing combined surgical and irradiation' ther- 
apy. Heyman, long an ardent advocate of irradiation therapy, is not 
inclined at present to prefer it to the exclusion of surgery, except when 
the latter is definitely contraindicated. 

Part 2 of Table IX shows a much more systematic use of preopera- 
tive irradiation with radium since September 1, 1937. In 20 of the 24 
patients in the group treated since that time preliminary radium ther- 
apy has been followed with complete abdominal surgery' in 19 patients 
and with vaginal surgery in one. 

The four exceptions to this plan might be noted to advanta"e. In mm 
a patient aged 62, immediate complete abdominal surgery was per- 
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formed for a huge fibromyomatous uterus, and x-ray therapy was em- 
ployed afterward when extensive carcinoma was discovered in the re- 
moved uterus. In a second patient, aged 54, carcinoma of the uterus 
was not suspected primarily, the patient being operated upon because 
of ovarian cysts. They were found to be carcinomatous, but because 
of the feeble condition of the patient, the uterus was not removed too, 
and subsecpiently x-ray therapy and radium in the uterus were em- 
ployed. Two patients were sent to us after supravaginal hysteromyo- 
meetomy elsewhere, without preliminary curettage, when carcinoma was 
found in the removed uteri. They were each given x-ray therapy. There 
was no operative mortality in this series, and thus far only one patient 
has died of carcinoma. This fortunate circumstance reduces the post- 
operative mortality for the entire series to 3.03 per cent. The present 
trend of the 3- and 4-3’’ear snrvivals is satisfactory. 

Taking into consideration 30 patients in whom the removed uterus 
was available for study following a plan of preliminaiy radium therapy, 
residual carcinoma was present 15 times (50 per cent) and absent 15 
times (50 per cent), although in one of the latter patients metastasis 
was found in one ovary. These findings are enlightening in view of the 
recent excellent report of Donovan and Warren, These observers found 
that in only 5 of 46 patients similarly treated was residual carcinoma 
absent, an incidence of 11 per cent. The report of Healy and Brown 
is liased on 75 cases, but in 6 of these external irradiation only was used, 
so that of 69 patients receiving preliminary radium therapy,_ residual 
carcinoma was absent in 28, or 40.5 per cent. Corscaden’s incidence in 
21 cases was 38 per cent; in Smith’s cases it was 16.6 per cent. 

With relation to intrauterine radium dosage, residual carcinoma was 
absent in 7 of 9 patients in our series who received an intrauterine dos- 
age of 4,000 to 5,000 mg. hr., or 77.7 per cent. Healj'^ and BroAvn’s 
figure was 60 per cent with a dosage of 3,400 to 4,000 me. hr., approxi- 
mating ours. Friedman, employing 4,000 to 8,000 mg. hr. with his 
ingenious h^^sterostat treatment, found absence of residual carcinoma in 
7 of 8 patients thus treated (87.5 per cent). In the series reported by 
Donovan and Warren, 2 of the 5 removed uteri showing no residual 
carcinoma had been subjected to a radium dosage averaging 3,500 to 
4,000 me. hr. 

Our reason for advocating the preoperative use of radium is not 
based on the assumption that it will eradicate tne disease, for whenever 
possible we plan to follow the application in 8 to 10 weeks with coim 
plete surgical removal. It is pretty well recognized, as Sampson and 
otliers have pointed out, that radium applications to the uterine cavity 
may be inelfeetive because of irregularities in the nature and position 
of the growth, often influenced by pressure of concomitant fibromyoma, 
or other abnormalities that may cause peculiar deviations. We agree 
with Healy and others that the local gi'owth is devitalized by the action 
of the radium and thus less likely to be disseminated through lymph and 
blood channels. Furthermore, we feel that local infection is also dimin- 
ished thereby. Added to these reasons is our observation that patients 
treated by the combined plan of therapy have responded more satis- 
factorily "than those treated by surgeiy alone. The fact that residual 
carcinoma is found in one-third to one-half of the removed uteri onl.i 
stresses the force of the decision to follow through with complete surgery 
whenever the condition of the patient permits. 

On the other hand, permanently satisfactory ai)plications of radium 
must certainly be made in numerous instances. This is borne out by the 
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absence of residual carcinoma so often, and bj^ the destruction of the 
endometrial lining of the uterine caAuty. Again, certain patients sus- 
pected of having fundal carcinoma do not iiave it. The application of 
radium ui suitable dosage, when the report of the curettage is benign, 
will benefit such patients, who thus escape unnecessary radical surgery. 
Finally, if subsequent surgery is definitely contraindicated, and irradia- 
tion must be relied upon, we know from our experience that the clinical 
response may be veiy gratifying. 

In summary, therefore, we feel both from our related experience, and 
from that of others, that preliminary irradiation with radium prior to 
complete surgery is rational treatment for carcinoma of the fundus, 
but we are frank to admit that the results of a further observation 
period may alter our present opinion. 

End Results With All Types of Treatment 

In estimating the eurabilit 3 ^ of cancer we are judged, not entirely 
by the specific plans of therapj^ that we favor or endorse, but bj’’ end 
results as a whole. To be thoroughl.v comprehensive, such an estimate 
must depend upon absolute and relative figures, based upon an accurate 
follow-up, with mention of untreated patients. Percentages based upon 
varying tj’^pes of treatment are valuable for comparison and serve the 
purpose of showing what such procedures accomplish, but these figures 
do not tell the whole story, which may sometimes be very discouraging. 
On that basis the S-jmar end results are depicted in Table X. The pres- 
ent-daj’- survival is 18.6 per cent absolute, and 18.8 per cent relative. 
Six years ago the figures were 25.5 and 26.0 per cent respectively. This 
apparent decline of survivors must take into consideration the fact that 
fundal carcinoma embraces an older age group, and that as years go 
by the earlier survivors will succumb to the intereurrent diseases of the 
aged. Excluding noncarcinoma deaths, the 5-year salvage rates are 
33.3 per cent absolute and 33.7 per cent relative, and these are com- 
parable to the former figures of 31.9 and 32.6 per cent respectivel.y. 
Finally, the figures of total 5-year salvage are 38.6 per cent absolute 
and 39.1 per cent relative, almost exactlj' the same as those presented 
6 years ago (38.0 and 39.1 ijer cent respectively), iniether a future 
report will show improvement depends upon whether or not the present 
favorable trend of the 3- and 4-3mar survivals is maintained. 

Other recent percentages presented on a similar basis are those of 
Ward (44.4 and 47.4) ; Norris and Dunne (44.5 and 46.1) ; Smith (54.8, 
56.0 and 56.2 for 3 distinct observation periods); IMiller (55.8). 


Table X. End-Eesults, All Types of Treatmext, 1921 to 1937 


Patients seen 
Patients treated 
Pollow-up 


75 

74 

100 per cent 


P.tTlENTS 

NUMBER 

PER CENT 

ABS. SALVAGE 

PER CENT 

REL. SALVAGE 

__ Alive 5 to 18 years 

14 

18.6 

IS.S 

Corrected for noncarcinoma 
deaths, 5 to 15 vears 

25 

33.3 

O 

oo. / 

iM\e-yoar salvage, including 
carcinoma deaths, 5 to 8 




years 

29 

.38.6 

39.1 

hatients seen and treated. 

19.37 to 1942 

52 



Eiving 1 to 4 years after treatment 4,3 — S2 C ner oAnt 

Died within 1 year of treatment Q ' ^ 
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Relationship of Grade of Malignancy to T3^e of Treatment. 

We feel that middle ground must be taken when the relationship of 
the histologic picture to therapy and prognosis is considered. The grade 
of the particular tumor secured by curettage in the suspected ease is 
only one factor upon which to base ti'eatment and prognosis. j\Iore im- 
portant are the physical status of the patient, the duration of the symp- 
toms and the extent of the disease. The idea long prevalent, that high 
grade or anaplastic types of malignancy are radiosensitive and that low 
grade ones are radioresistant, has surely been disproved by workers in 
the field. Warren’s statement that radiosensitivity and radioeurability 
are not equivalent terms is acceptable in the light of the experience of 
most of us. It is well to keep in mind the effect of the constantly chang- 
ing relationship that exists between irradiation and the diverse processes 
of cellular life, both abnormal and normal. In other words, the response 
to irradiation is very probably dependent not only upon the biologic 
processes that are constantly going on in all the tissues within range 
of treatment, but also to an appreciable extent upon the age and 
physical status of the patient. The amount of irradiation administered 
must also be taken into consideration. That is why one cannot predict 
with certainty what is going to happen to the irradiated lesion until we 
have observed the clinical response. This is borne out by the fact that 
low grades of fundal malignancy do respond well to irradiation in many 
instances, while the reverse is sometimes true where intermediate and 
high grade lesions are concerned.. 

In Table XI we have tabulated the 5-year end results in relation to 
the grade of malignancy and type of treatment. No unalterable con- 
clusions can be drawn but the course of events can be pointed out. 
Equally good results in low grade lesions were secured with both surgery 
and irradiation, but in combination the survival rate was greater. Of 
the 15 uteri removed surgically after preliminary radium, in which there 
was no residual carcinoma, the previous curettage had shown low-grade 
lesions in twelve. In the intex'mediate and high-grade lesions, irradia- 
tion, both alone and in combination with surgery, was more advantageous 
than surgery alone. A similar study of the patients treated less than 
5 years ago has not been made at this time. 


Table XI. Five-Year End Eesults in Relation to Grade of Malignancy and 

Type of Treatment 


GFuADE 

SURGERY 

irradiation 

SURGERY AND 
IRRADIATION 

5-year 

.SALVAGE 

Low 





(Grade I-H) 
23 

2 out of 4 

50 per cent 

5 out of 11 

45.4 per cent 

0 out of 8 

75 per cent 

13 

56.5 per cent 

Intermediate 
(Grade III) 
30 

1 out of 5 

20 per cent 

5 out of 15 

33.3 per cent 

* (Corrected) 

3 out of 10 
30.0 per cent 
28.5' per cent 

9 

30.0 per cent 

Higli 

(Grade It^ 

19 

0 out of 1 

0.0 per cent 

5 out of 11 

45.4 per cent 

* (Corrected) 

1 out of 7 

14.2 per cent 
16.6 per cent 

6 

31.5 per cent 

Unclassified 

1 Out of 1 
100.0 per cent 


0 out of 1 

1 

o 


0.0 per cent 

50.0 per cent 

Total 

5-vr. salvage 
74 

4 out of 11 
30.3 per cent 

15 out of 37 

40.5 per cent 

* (Corrected) 

10 out of 26 
38.4 per cent 
42.9 per cent 

29 

39.1 per cent 


•Corrected for the 21 uteri removed. 
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We have been much distui’bed by the lesion referred to as_“earcinoid 
hyperplasia,” an atypical endometrial hyperplasia, that might be re- 
garded by some as an extreme degree of hjqierplasia and by others as a 
papillary adenoma malignnm. Mitotic activity is present in the stroma 
cells. The glandular structure is not only markedly increased, but an 
extreme disparity in size occurs, as in true hyperplasia. At times these 
glandular areas present bizarre convolutions, and they are lined by 
several rows of cells showing mitotic activity. Proliferation of the cells 
may be so distinct that resulting polypoid formations may extend into 
the lining of the glands. Stromal elements are lacking and this causes 
the glands to approximate each other almost to the point of fusion. 
Several of these lesions have been encountered and referred to in this 
and a previous contribution. Prom this experience we are inclined to 
place it in the category of a low-grade malignancy and treat it accord- 
ingly. 

Summary and Conclusions 


1. A consecutive series of 127 patients having carcinoma of the fundus 
has been studied with respect to diagno.sis, management and treatment. 
Of this gi'oup, 75 are eligible for comparative analysis of 5-year end re- 
sults. There are no untraced patients. 

2. Pour out of 5 women had already passed their menopause (78.7 per 
cent) when the diagnosis was made and treatment instituted. The aver- 
age age of this group was 58.9 years, and the diagnosis was suspected 
correctly in 90 per cent of the patients because of the postmenopausal 
bleeding alone. 

3. In the premenopausal group (21.3 per cent) the average age was 
46.3 years. In 10 per cent carcinoma was not suspected. It is among 
these younger women, who have not ceased menstruating, that irregular 
bleeding is too often regarded as benign in origin, and ill-advised or 
inadequate treatment results. In this regard may be mentioned in- 
discriminate hormonal therapy, instituted before organic disease has 
been eliminated, or employed when more radical methods would, in 
truth, be conservative and life-saving. Abnormal uterine bleeding, 
tlien, was the most significant and reliable symptom in 96 per cent of the 
entire series. 

4. The value of diagnostic curettage is ai)parent, for omission of the 
procedure was especially costly in certain instances. No known ill re- 
sults followed its use. 

5. Fibromyomas were noted in ai)proximalely 38 per cent of all pa- 
tients treated surgically, and palpation .sugge.sted their pre.sence in a 
number of irradiated patients. Previous pelvic operative procedures had 
occurred in neaidy 30 per cent of all the patients. 


6. Carcinoma was thought to lie limited to the uterus in 74 per cent of 

the patients when they were first seen, irres]wetive of the size of the 
uterus. 

7. It is not a simple matter to establisli a decisive gradation of 
malignancy in every case. Not infreipiently the jiicture is a varied one 
cor that reason we have chosen the broad and somewhat simplified classi- 
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ficatioM that has been described. No absolute conclusions can be drawn 
with regard to the relationship of the grade of malignancy to the type of 
treatment, but the clinical evidence in this series confirms, in several 
respects, the observations of others. Low-grade lesions respond equally 
well to irradiation and surgery, but it would seem that the survival rate 
in intermediate and high-grade lesions is materially improved where ir- 
radiation has been a factor in the treatment, either singly or in com- 
Innation with surgery. Prognosis based on the grade of malignancy 
alone is uncertain; it is only one of various factors that must be con- 
sidered; with irradiation therapy it is the clinical response of the lesion 
that counts most of all. 

8. The various methods of treatment used have been described in de- 
tail, Avith presentation of the relative 5-year end results respectively, 
as folloAvs: A. Surgery alone, 18.1 per cent; B. Irradiation alone, 
40.5 per cent; C. Surgery and irradiation, 38.4 per cent. (Corrected 
for uteri actually removed, 42.9 xier cent.) Irrespective of the type of 
treatment, the 5-year end results are 38.6 iier cent absolute and 39.1 per 
cent relatwe. 

9. A careful analysis of our earlier experience, combined Avith the en- 
couraging response to the more recent and systematic plan of procedure 
described, has convinced us that preliminary irradiation AAuth radium, 
folloAved by complete operation 8 to 10 Aveeks later, is the treatment of 
choice in carcinoma of the fundus. The procedure employed, and the 
reasons for it, together Avith certain exceptions and contraindications 
that may prevail, have been discussed in detail. 
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INTRAVENOUS PYELOGRAMS IN NORMAL AND 
ABNORMAL PREGNANCIES- 

Deborah C. Leary, M.D., and John P. Peters, M.D., 

New Haven, Conn. 

(From the Departments of Internal Medicine and Obstetrics and Gynecology of the 
Yale University School of Medicine, and the Neio Haven Hospital) 

D ilatation of tlie tireter in pregnancy has been repeatedly recog- 
nized in the past hnndred j'^ears. The first descriptions were those 
of antopsy findings: later, Avith the development of cystoscopy and 
retrograde pyelography, such changes Avere demonstrated in the living 
subject. Objections to this form of iiwestigation AAme the irritating 
effect of ureteral catheterization, the danger of artificial oA’^er distention 
of the urinary passages by the retrograde introduction of dye, and the 
probability that the picture produced under these circumstances might 
be largely artefact. With the introduction of intravenous pyelography 
these difficulties could be avoided. 


Schumacher^ Avas the first to take advantage of the ncAV technique in 
studying pregnant AA'omen. In 100 such Avomen in various stages of 
pregnancy and the puerperium, Avho Avere free of urinary tract infection, 
he Avas able to demonstrate the presence of dilatation, tortuosity and 
lateral displacement of one or both ureters and dilatation of one or both 
renal pelves in all Avomen Avith term pregnancies. The ureter in the 
pelvis AAms involved in only two instances. Some hypotonia could be 
observed in all patients by the fifth (lunar) month. He felt that these 
phenomena could best be explained by compression and displacement 
of tlie hypotonic ureter by the gravid uterus, and that the right ureter 
AA’as more frequently iiwolAmd because the left AAms protected by the 
sigmoid. In his experience the shape of the pelvis and the presentation 
and position of the fetus had no significance. He observed no difference 
in relation to parity, altlAOugh Duncan and Seng“ in 1928, using retro- 
grade pyelography, had concluded that “the multiparous Avoman shoAved 
(liese conditions earlier, more frequently and in a more marked degree 
than the lArimipara.” Kretschmer, Healy and Ockuly,^ in a series of 
forty-four obstetrically urologically normal patients, found 100 per cent 
dilatation of ureters and pelves, ahvays above the pohnc brim. 

Lee and MengerD confiimed these findings and pointed out that the 
dilatation begins to regre.ss promptly post partum. ThcA' shoAved that 
catheter drainage of the ureter for tAventy-four hours produced no reduc- 
tion in dilatation, AAliieh seemed to contradict the obstruction thcort^ of 
causation. Baker and LcAvis^ compared the findings in a scries of preg- 
nant Avomcn (number of eases not given), and in tAventy-three patients 
Avith ov arian cysts or Aitcrine fibromata, in sixteen of AA'liom the tumoi-s 


Oic e.si)onsos for x-rays was defrayea by a prnnt from tho Commltfr-o 
Memc.af AssoclaUom''’^''’’ Council on Pharmacy .and ChemisUy of the American 

datTo'n aBlcd by a prant from the John and Mary K. Marklo Poun- 


so.-i 
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wore large enough to be comparable in size to advanced pregnancy. 
In pregnancy they found dilatation of the upper urinary tract in 92 
per cent, of the right side only in 40 per cent and both sides in 52 per 
cent. The dilatation was only present after the uterus rose into the 
alidomen. In the group of patients with large tumors the statistics were 
similar. The dilatation promptlj’- regressed following delivery or re- 
moval of the tumor. From this thej’- concluded that the phenomena 
could be explained entirelj’- on the basis of mechanical obstruction. 

Hundley et al.®“ felt, in contrast to Duncan and Seng, that “the 
dilatation of the urinary tract occurred later in the primipara than in 
the multipara, ivhereas the dilatations were more marked in the former 
than in the latter group. ’ ’ 

Woodruff and IMilbert' studied 60 normal pregnant women both ante 
and post partum and found that liy the ninth day after delivery only 
20 per cent (twelve patients) had failed to return to normal. 

In 1936 Traut and McLane® investigated a group of normal women, 
twenty-seven of Avhom were pregnant or puerperal and seven of Avhom 
were nonpregnant controls, by means of retrograde pyelography and 
the Trattner hydrophorograph. With this instrument they Avere able 
to demonstrate rhythmic peristaltic actiAuty in the nonpregnant ureter, 
AA'hieh Avas definitely altered by pregnancy as early as the third month, 
with diminished amplitude of the peristaltic Avave. This change reached 
its peak during the seventh to eighth month, Avith an increase in irrita- 
bility during .the last month. They concluded that this decreased 
activity of the ureter could not be explained on tlie basis of dilatation, 
but rather that the dilatation probably resulted from ureteral atony, 
Avhieh, they felt, Avas not caused by any mechanical factor but rather 
bj’’ some as yet undetermined chemical mechanism. Hundley, Diehl and 
Diggs® folloAving up this line of inAmstigation, treated eight normal 
Avomen Avitli proluton and pranone for nine Aveeks, and noted a gradual 
decrease in peristaltic AvaA’^es, the diminution in amplitude increasing 
Avith the duration of treatment. A similar group, given stilbestrol daily 
for ten Aveeks, developed marked peristaltic activity AA'hich increased Avith 
the duration of therapy. Van Wagenen and Jenkins^® in a A^ery interest- 
ing experimental studj^ on monkeys, Avere alile to shoAV tliat hydroureter 
and other changes occurred in these animals also, that the changes Averc 
most marked in the first pregnancy and tended to decrease in each 
suecessiA^e pregnancy. They also demonstrated, by a series of experi- 
ments in AAdiich the fetus Avas remoA^ed but the placenta remained in situ, 
that the changes Avere dependent on 'the presence of a functioning 
placenta and Avere not the result of mechanical obstruction. They Avere 
unable to alter the changes by the administration of either estrogen or 
progesterone, but thought this might be a matter of dosage. 

Experimental 

The present study Avas undertaken in an attempt to determine 
Avhether toxemia of pregnancy and urinary tract infection in pregnanc.A’ 
Avould haA'e any significant effect upon changes in the. urinary tract 
generally accepted as physiologic. 

A group of 108 Avomen in A'arious stages of pregnancy and the 
puerperium liaA-e been studied by means of intraA'enous pyelography. 
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Table I. Nature op the Gases Studied 


diagnosis 

NUMBER 

PRIMIPAEOUS 

. OF CASES 

MULTIPAROUS 

Eclampsia j 

5 

1 

Severe pre-eclampsia ' 

8 

1 

Mild pre-eclampsia 

3 I 

1 

Unclassified toxemia ' i 

S 

5 

Cardiovascular disease ' 

1 

20 

Pyelonephritis 

4 

9 

Toxemia with pyelitis | 

0 

9* 

Eclampsia with pyelitis ^ 


1 

Hyperemesis gravidarum 

0 

o 

Acute nephritis I 

I 

0 

Placenta previa 

0 

1 

Potycystic kidneys 

1 

0 

Cushing 's syndrome 

1 

0 

Normal 

16 

1 7 

Total 

52 

1 67 


*InclU(ies one patient wlio had acute nephritis with her first pregnancy. 


Diodrast ivas used throughout. The distribution of the eases by parity 
and diagnosis is shown in Table I. It wall be observed that in 85 of these 
patients pregnancy was in some wmy abnormal; tw^enty-three patients, 
however, were entirely normal as far as could be ascertained. The scat- 
ter as to duration of pregnancy in relation to x-ray is great, as the x-rays 
were taken at the patient’s convenience rather than ours. 

In all, 113 pyelograms w^ere taken. Five patients w-ere examined 
tivice. In this group one patient wus examined both ante and post 
partum and one patient w^as examined post partum in both the first and 
second pregnancies. Tliese are botli recorded twice. The other three 
patients w^ere each examined twdce post partum in the same pregnancy, 

and as the findings did not change the results arc recorded only once 
each. 


In six eases, four multiparas and twm primiparas, the x-rays w'ore 
unsatisfactory, as the result of poor preparation or poor concentration 
of the dye or both. This group is not included in the tabulation. It 


comprised three patients wdth hypertensive vascular disease, one with 
severe pre-eclampsia, one wdth placenta previa and one wdth Cushing’s 
syndrome. In this group wus seen the only untowmrd reaction : a mul- 
lipara wdth hypertensive vascular di.sea.se had a .severe shaking chill 
fifteen minutes after the administration of 5 c.e. of dye. 

The results of the x-ray findings are tabulated wdth respect to parity 
and time in relation to delivery. All patients whose pi-egnancy was 
complicated by toxemia or urinary tract infection are listed as abnormal; 
the normal group comprises only those patients wdiose jiregnancy wa.s 
completely uneventful clinically. All those patients who by x-ray had 
dilatation of the renal pelvis, dilatation, tortuosity and lateral displacc- 
iiient of (he ureter are listed as positive. Those who had none of lhe.se 

changes are listed as negative, although two had urinary tract anomalies 
mid one had a stone. 
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Ante-partum Findings 

Unfortunately there are only two normal patients in the ante-partum 
group (Table II). The primipara, at thirty-three weeks, is negative. 


Table II. Pyelogeams in Normal Pregnancy 


DURATION OP PREGNANCY j 

PRIMIPAEOUS 

1 MULTIPAROUS 

NEGATIVE j 

POSITIVE 

NEGATIVE 

POSITIVE 

Ante partum 24 weeks 




1 

33 weeks 

1 



- 

Post partum 8 days 

2 1 




9 days 

6 

3 

1 


10 days 


2 

3 


13 days 


1 



3 months 

1 




6 months 



1 


8 months 




1 

Total 

11 1 

6 

5 

1 


The multipara, at twenty-four iveeks, is positive. In the total abnormal 
group there are twenty-two patients (Table III). Of these seventeen 


Table III. Pyelograms in Abnormal Pregnancies 


DURATION OF 
PREGNANCY 

PRIMIPAEOUS ! 

1 MULTIPAROUS 

NEGATIVE 

POSITIVE 

NEGATIVE 

POSITIVE 

4 to 8 weeks 



1 


8 to 12 weeks 


1 

2 

1 

12 to 16 weeks 


! 

2 

1 

16 to 20 weeks 

1 



3 

20 to 24 weeks 


1 


1 

24 to 28 weeks 


2 


2 

28 to 32 weeks 


1 


1 

32 to 36 weeks 


1 


1 

36 to 40 weeks 




1 

Total 

1 

5 

5 

11 


POST PARTUM 

PRIMIPAEOUS 

MULTIPAROUS 

NEGATrS^E 

POSITIVE 

NEGATIVE 

POSITIVE 

4 days 



1 


6 days 


1 



7 days 




1 

8 days 


1 



9 days 

2 

1 

5 

1 

10 days 

1 

4 

4 

3 

11 days 


1 

i 

1 

12 days 




2 

14 days 




1 

3 weeks 

1 

2 

2 

1 

4 weeks 

1 

1 

2 

1 

5 weeks 

1 

i 

2 


6 to 8 weeks 

<> 

O 

3 

2 


3 months 

n 

O 



1 

4 months 



1 

_ 

Total 

12 

15 

20 

12 


are positive. It is of interest, however, that of the group of soi'eii 
patients examined between the eighth and the sixteenth week, five are 
negative and only two are undoubtedly positive, confirming previous 
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observations that change does not ordinarily begin until the sixteenth 
week or laterd’ After the sixteenth iveek, of fifteen patients in the 
abnormal group, all but one, a primipara, show changes. The group 
affords no adequate opportunity to contrast the effects of parity. 

Post-partum Findings 

In the normal group (Table II) there are twenty-one patients, five 
mnltiparas, all negative, and sixteen primiparas, of whom all but six 
are negative. These' observations begin as early as the eighth day and 
include three between three and eight months. The findings confirm 
those of previous observers that regression is prompt in normal preg- 
nancy. Although the group is small, the fact that all the multiparas 
have involuted and six of sixteen primiparas have not suggests that 
parity may influence these changes to some extent, as indicated previ- 
ously.®’ 

In the abnormal group (Table III) there are 59 patients, twenty-seven 
primiparas and thirty-two multipax’as. Of this total group twenty-seven 
are positive and thirty-two are negative. Of twenty-seven primiparas 
fifteen are positive and of thirty-two mnltiparas twelve are positive. 
Examinations range from six days to four months post partum, about 
a third being concentrated on the ninth and tenth days. Tliere is again 
a suggestive but not conclusive difference in relation to parity. 

Urinary Tract Infection and Pyelitis 

The patients with urinaiy tract infection or pyelitis have been taliu- 
lated separately (Table IV) in addition to being included in the total 


Table IV. PvELOGUAiis in TJeinary Tract Infection and Pyelonephritis 


DERATION OF 

pregnancy 

PRIMIPAKOUS ] 

MULTIPAROUS 

, NEGATIVE 

POSITIVE 

NEGATIVE 1 

POSITIVE 

8 to 12 weeks 



1 

1 

12 to 16 weeks i 



1 


lt> to 20 weeks 

1 



O’*- 

20 to 24 weeks 


1 

i 


24 to 28 weeks 


2 


1 

28 to 32 weeks 


1 



Total 


4 

1 

5 


POST PARTUM 

PRIMIPAUOUS 

•MUI/riPAROUS 

NEGATIVE 

POSITIVE 

NEGATIVE 

POSITIVE 





1* 




«> 





1 





1* 

J* 




1 


8 weeks 


r 


2 

4 weeks 


;• 

1' 


0 to S weeks 

1 




3 montlis 

1 




4 months 



J 


Total 

O 

o 

7 

ij 

Numbers In Italics rcprc.=cnt urinarj- tract Infection without pjeloncnhritl-i 
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abnormal group. Our criteria for the diagnosis of pyelitis are as , 
follows: chills, fever, backache, leueoeytosis, kidney tenderness and 
urine containing white cells and bacteria. The diagnosis, urinary tract 
infection, implies pyuria — ^that is, urine containing white cells and viable 
organisms — ^Lvithout necessarily any sjunptoms. In the broad sense such 
a tenn may also include fi’ank pyelitis. The two diagnoses are separated 
bj’’ the symbols on the chart but are grouped together for purposes of 
discussion. There are more multiparas than primiparas among the cases 
of frank pyelitis and also among those of urinary tract infection. The 
trend noted in the total alniormal group is exaggerated in the infected 
cases. No conclusion can be drawn about the ante-partum cases, since 
nearly all of the pregnancies are of sixteen weelis or more, when change 
might reasonably be expected, but it is perhaps noteworthy that of four 
pregnancies under twenty weeks three are positive. In the post-partum 
group are three primiparas, two of whom are positive at three and four 
weeks, when complete involution could ordinariljy be expected, and 
twelve multiparas of ivliom five are positive. 

Urinary Tract Anomalies ' 

In this group of 108 patients one major and one minor urinary tract 
anomaly were found. One patient, otherwise normal, had bilateral 
polycystic kidneys. One patient with mild pre-eclampsia had a bifid 
pelvis and ureter, on the right. 

In one patient with eclampsia a calculus of the upper pole of the right 
kidney was discovered. In none of these was there any evidence of 
infection. 

Discussion 

In summary, in twenty-three normal pregnant and puerperal women 
intravenous pyelography revealed the ante-partum changes usually asso- 
ciated with pregnancy. Post-partum studies in this group revealed I'e- 
gression to be rapid and in the majority of instances complete by the 
tenth day. No conclusive difference in relation to parity could be 
demonstrated. It should be pointed out that no one has yet published 
tlie definitive normal ante-partum series. 

Studies of 81 women whose pregnancy was complicated by toxemia or 
urinary tract infection (in the broad sense of the term) revealed tliat 
in this group dilatation appeared as early as eiglit to twelve weeks and 
post-partum regression was far less frequently complete by ten days. 
When the infected gi-oup (twenty-six patients) Avere assessed separately, 
these differences were exaggerated. Again no conclusive difference in 
relation to parity could be ascertained. 

The reason for this delayed regression in toxemic women is not cleai'. 
These patients represent all types of toxeniia, and the tAqie seems to hai'e 
no effect on the results. Even the patients Arilh hypertensiA'e A’ascular 
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disease, Y'ho might porlmps be expected to ajiproximate the normal in 
this respect, follow the same pattern. It is possible that these findings 
are related to tlie hormonal imbalance which has been described by the 
Smiths and others," althongh this is ordinarily thought to be corrected 
by the tenth post-partnm day. It would seem probable that such delayed 
regression with resultant stasis Avould be a fertile field for later urinary 
tract infection. 

In the infected group it appears probable that infection in itself might 
be responsible for failure to regress, by causing scarring and infiltration 
of the ureteral and pelvic wall. 

Tt would seem advisable, in view of these findings, to obtain pjmlo- 
gi-aphic studies in attempting to assess patients who have had previous 
toxemia or urinary tract infection as a criterion of the risk involved 
ill future pregnancies. 

Conclusion 

It is concluded that urinary tract infection and toxemia enhance the 
normal tendency to dilatation of the urinary tract in pregnancy and 
interfere with the usual prompt regression of these changes. 
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IVIESONEPHROiVEA OF THE OVAHY- 

R. J. Jensik, M.S., M.D., and P. H. Palls, M.S., M.D., Chicago, III. 
(From the Departments of Pathology and Ohstetrios and Gynecology, University , 

of Illinois, College of Medicine) 

I N 1939 SehilleP reported ten cases of ovarian tnmors, the majority 
of which were cystic, in which he differentiated the tnmors from the 
ordinary papillary types of cystic tnmors. ’ The basis for considering 
these tnmors as a separate group was the character of the epithelial 
elements. These for the most part consisted of cells which lay flat 
upon the connective tissue stroma. The cytoplasm was scant and the 
lindens lay vdth its long axis parallel to the connective tissue strand 
of the papillary projection. The cells were described as being “hob- 
nail” in appearance and their resemblance to endothelial cells was 
emphasized. 

The term “mesonephroma” was suggested for the tnmor because 
it was thonght that the tnmor arose from rests of embryonic meso- 
nephron which were pinched off and retained in the subsequent develop- 
ing gonad. Ponr reasons ivere advanced for this theory of the histo- 
genesis of mesonephroma. Pirst, that in the tnmor the cells lining the 
cystic space are identical to the cells covering the papillary process 
which arrangement is typical of the glomemlns of the kidney in which 
the epithelinm of Bowman’s capsnle is reflected over the capillary 
loops. Second, in mesonephric glomeruli the pancity of capillary loops 
is striking. One, two, or three vessels constitute the tnft in contrast 
to the many loops seen in the glomeruli of the adnlt kidney. Third, 
reconstrnction by serial sections reveals the integral glomernlar-like 
strnctnre of the characteristic units found thronghont the sections. 
And fonrth, the intimate relationship of the mesonephron to the devel- 
oping gonad in the urogenital fold of five to fifteen embryos further 
lends plausibility to the theory of oi’igin. 

Opposing the term “mesonephroma ovarii” Kazancigil, Laqueur, and 
Ladewig^ have suggested “papillo-endothelioma ovarii” reporting three 
cases of ovarian tumor which have identical histologic features to those 
described by Schiller. As a matter of fact, the authors believe the 
cases to be identical and this is bom out by actual comparison of the 
photomicrographs, poor as it is for making histologic diagnoses. They 
considered the microscopic feature as a whole giving special stress to 
the endothelial-like character of the cells, the angiomatous and angio- 
endotheliomatous arrangement as seen in their tumors and the occur- 
rence of a hemopoietic focus in one section. Fui’thermore, a recon- 
struction of sei’ial sections failed to giA'e any resemblance to glomenilar- 
like formations. 

In two papers by Jones and Seegar- and Jones and Jones,® fifteen 
similar tumors were reported. These autliors Avere of the opinion tiiat 
the neoplasm is a distinct entity and faA’ored the idea tliat the origin 
is epithelial rather than endothelial. They believed more_ proof Avas 
needed to establish the mesonephric theory of histogenesis. 

In April, 1942, Schiller® reported another case sent to him by Dr. 
jMallory. A tumor mass Avas present in the kidney of a 52-year-old 
AA’hite male, hlieroscopic study rcA'ealcd marked similarity to pi’CAn- 

•rresonted at a meetingr of the Chicago Gynecological Society. Jfay 21. 1913. 
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ously described ovnriaii iieoplasnis iii that siniilar glomerulotis-like 
units were present. In the same article ScliiUer raised two objections 
to the viewpoint of Kazancigil, Ladewig, and Laqnenr. First, that the 
field used for serial reconstruction contained no glomerular-like luaits ; 
and second, the magnification was not high enough. Furthermore the 
fact that in one of their patients the tumor developed in the testicle 
would lend further support to the theory of mesonephric origin. 

Clinically, of the ten tumors reported by SchiUer seven were malig- 
nant. Eight of the ten growths presumably developed in ovarian 
parenchjuna while in the other two, an embryoma and a dermoid con- 
tained elements highly suggestive of a mesonephroma. The ages varied 
from eight months to 69 years. 

Of the fifteen neoplasms reported by Jones and Jones the ages 
varied from 40 to 72 years. Nine of the patients were dead after two 
and one-half years. One was alive after eleven years after extensive 
irradiation. In two eases in which operation alone was curative, the 
tumor was almost completely cystic, confined to one ovary and grossly 
indistinguishable from a papillary cystadenoma. 

Tula and SiebeF reported a ease of a 49-year-old woman who had 
a left ovarian cyst removed in 1933. Recurrence of a tumor in the 
left broad ligament recurred in 1936. The histologic sections were 
very similar although the sections from the latter tumor revealed no 
glomerular-like structures. They believed the tumor was of probable 
mesonephric origin. 

Case Report 


A white girl, 14 years of age had had some pam in the right lower 
quadrant of the abdomen and vomiting September 1, 1941. She had 
started to menstruate one year previously. The flow was irregular, 
rather free, with occasional clots, and was of four to six days’ dura- 
tion. A diagnosis of appendicitis was made by a local doctor and the 
appendix was removed through a McBumey incision. Healing w’as 
uneventful and the pathologist reported a normal appendix. She 
continued to have some abdominal cramplike pains with an exacerbation 
on November 1, 1941, which required hospitalization for 18 days. A 
diagnosis of kidney stone urns made although there was no gross 
hematuria or stone passed. Roentgen examination of the kidney, ureter, 
and bladder was negative for ureteral distortion or kidney stone. 
Function seemed within normal limits in both kidneys. About Decem- 
ber 25, 1941, she had an abdominal examination which revealed a 
grapefruit-sized mass in the left lower quadrant. At operation January 
8, 1942, this was not removed because of technical difficulties and the 
poor general condition of the patient. A biopsy specimen was taken 
and a diagnosis of Wilms’ tumor was made. The post-operative course 
was stormy, complicated by pneumonia and severe vomiting. She was 
jn the hospital for a month, released for 10 days, and then returned 
because of more pain and vomiting. She was hospitalized this time for 
weeks during which time she had 10 x-ray treatments. One of 
iis (P. H. P.) saw her at this time in consultation and made a diagnosis 
Or malignant ovarian cyst. The lower abdomen and pelvis were°filled 
vnth a firm mass, dull on percussion, and tender on deep palpation, 
f ree fluid was demonstrable and the general picture was one of advanc- 
ing malignant cachexia. Exploratory laparotomy was advised. 

She entered Research and Educational Hospital April 9, 1942. 
Physical examination was essentially normal except for a large mass 
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the size of a grapefruit which was present in the lower abdomen. 
It was attached to the abdominal wall and was not tender. The liver 
and spleen were not palpable. There was an old McBurney and lower 
midline sear. On pelvic examination the introitns admitted one finger. 
The mass bulged into the vagina from the left and posterior aspects. 
It felt somewhat fluctuant. The cervix was visualized Ynth a speculum 
and appeared normal. On rectal examination the mass fiUed most of 
the pelvis and was soft and fluctuant. 

The laboratory findings were negative except for an N.P.N. of 66.7 
mg. per cent, a creatinine of 4.25 mg. per cent, and a uric acid of 
12.35 mg. per cent. The red blood cell count was 4.15 million on 4/9/42 
and 2.9 million on 6/15/42. The white count was elevated to 15.6 
thousand on 6/15/42. The roentgen examination of the abdomen re- 
vealed a soft tissue density extending from pelvis to level of third 
lumbar vertebra. Bones of pelvis and spine were negative. 

The clinical impression was cystic ovarian tumor of questionable 
operability. 

At operation under local anesthesia, a tumor was found to extend to 
tlie umbilicus. It was dark bluish-gray in color, and numerous adhe- 
sions between the tumor and omentum and intestinal loops made freeing 
and elevation of the mass impractical. Biopsy material was obtained 
from the tumor and from metastatic nodules in the omentum which gave 
the impression microscopically of a malignant granulosa cell tumor. 

Seven thousand R. units were then administered and several blood 
transfusions were given between April 9 and July 10. The clinical 
course was progressively downward and she died 92 days after admis- 
sion to the hospital. 

At necropsy the body was extremely emaciated and there was ex- 
tensive postradiation pigmentation of the skin of the lower abdomen. 
The abdominal cavity contained 600 c.c. of bloody fluid and filling the 
pelvis was a large tumor mass to Avhich Avas attached a portion of tlie 
sigmoid and seA’^eral loops of ileum. There Avere small tumor nodules 
over the peritoneal surfaces. A huge layer of tumor tissue lay beneath 
the diaphragm measuring up to 6 cm. in thickness. It obliterated the 
right sub diaphragmatic space completely and the left partially. 

In the chest both diaphragmatic pleural surfaces Avere studded AAOth 
tumor and the mediastinal Ijnnph nodes contained tumor tissue. The 
heart Avas essentially unchanged. There Avas a single .small tumor 
mass in the middle lobe of the right lung on the pleural surface at the 
junction of the lateral and intei'lobar surfaces. OtherAvise the lungs 
revealed feAV pathologic changes except patchy atelectasis and occasional 
fibrous and fibrinous adhesions. 

The liA^er AAnth the attached tumor and portion of the diaphragm 
Aveighed 2,750 grams. There Avere bulging areas of tumor beneath the 
capsular surface of the left lobe and the cut section revealed tumor 
masses measuring up to 4 cm. in greate.st diameter. The intervening 
parench^Tua Avas of a pale pinkisli-tan color consistent Anth fatty 
degeneration. 

The spleen, adrenals and pancreas rcA'ealed little .significant change. 
The left kidney AA'eighed SO grams and the cut surface rcA’caled a thin- 
ning of the parenchyma and dilatation of the pelA'is and calices con- 
.sistent Avith a hydi'onephrosis. The right kidney Avas essentially normal. 
The left ureter Avas mai’kedly dilated and the right .slightly dilated. 
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Of the internal genitalia, only the uterus could be identified and it 
lay firmly attached to the anterior aspect of the tumor mass. The 
endometrium measured up to 2 mm. in thiekness and had a smooth 
yellowish-gray color. 

The tumor itself measured 20 cm. in diameter. It was soft to rub- 
bery in consistency and the cut surface was of a variegated appearance. 
Near the lower pole it was gelatinous while near the upper aspect were 
varying sized areas of hemorrhage. The majority of the tumor was 
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of a yello^Yisll-gray color, chiefly necrotic, while near the periphery 
were small clusters of pearly-white tissue. Elsewhere, several cystic 
spaces were present 'which contained pulpy, reddish-tan material. No 
identification of ovary or tube could be made in any of the cut sections. 

The metastatic lesions for the most part were of a j^ello^vish-gray 
color and contained varying amounts of hemorrhage. 

Microscopically the tumor was mostly necrotic, but in tiie viable 
parts there were either small cystic spaces or anastomosing trabeculae. 



Fig. 3. — Note the scant cytoplasm, bulging nucleus, and parallelism between cell.? 

and trabeculae. (450 X) 



Fig. 4. — Note endothelial-like appearance of Uie cells, also mitotic figures. (IjOX) 
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lu soRie aveas proliferation of the cells resulted in solidly packed 
areas of tumor cells. Figs. 1 and 2 typify the cystic and trabecular 
arrangement. It will be noticed that in the cystic spaces for the most 
part only a single loop fills the space. In Pig. 2 in the central part 
of the field, a single loop is shown extending from one side of a com- 
plete cystic space. In other' areas the continuity is broken and only 
a single tuft is seen lying within the space. 



Pig. 5. — Central part o£ Fig. 2. Note cellular characteristics, integral relationsliip 
but definite difference between tumor cells and endothelium o£ the blood vessels. 
(9aOX) 


Under higher magnification as seen in Figs. 3 and 4, the actual 
cellular characteristics are evident. The cells highly resemble endo- 
thelium; the long axis of the cell is parallel to the connective tissue 
trabeculae; the cytoplasm is quite scant while the lurcleus bulges, is 
vesicular, and has a well-defined nucleolus. In Fig. 4, mitotic figures 
are plainly seen. Fig. 5 is a higher magnification of the central portion 
of Pig. 2. It briirgs out the histologic features of the cells more sharply, 
but mainly it shows the distinct separation between the layer of tumor 
cells and the thin walled vessel forming the tuft. 

A pliosphotungstic acid stain revealed the cellular detail more clearly 
and served to .show the diffei'ence between the tumor cells and endo- 
thelial cells of the blood vessel, while a mnei carmine stain was only of 
negative value in that no mnein was found. 

The stroma was either necrotic or composed of trabeculae separating 
the clnstei's of cystlike spaces. It was made up of a loose network of 
pink staining fibrils, and numerous elongated spindle-shaped nuclei 
resembling nuclei of fibroeytes Avere present (Pig. 1). In some sections 
there Avere huge extravasations of rod blood cells, aaIiiIc fewer numbers 
of red blood cells Avere found in the cystic spaces as Avell. 

Discussion 

Since the first report of this particular type of ovarian tumor, a iolal 
or approximately 27 cases have been recorded. The striking similaritA- 
01 the microscopic features of this tumor is sufficient to ju.stify eon- 
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sidering' it as belonging to the gi'onp of previously reported cases. But 
then there arises the problem of nomenclature and histogenesis. The 
term mesonephroma as submitted by Schiller aptly catalogues this 
entity and the arguments for its histogenesis are convincing. Papillo- 
endothelioma is a good' descriptive tenn but stops short at just that. 
Furthermore, there is much uncertainty as to whether the tumor can be 
justly called an endothelioma. The appearance is unlike any other 
described endothelioma occurring extragenitally. If the tumor were 
endotheliomatous, oceuiTenee in other sites should be expected. Further- 
more, there is a distinct separation between the blood vessels and the 
actual tumor cells as seen in the higher power photomicrographs. The 
endothelial lining of the blood vessels is quite distinct and histo- 
logically different from the tumor cells surrounding the loop. Lastlj', 
since a diagnosis of endothelioma cannot be made in view of insufficient 
evidence based only on superficial resemblance to endothelium, it is 
better to create a distinct entity from other forms of ovarian tumors 
with dissimilar histologic structure. On the other hand, it udll be 
difficult to prove conclusively the mesonephric origin of this tumor. 
Multiple serial sections should afford a method in which the integral 
glomerular-like structure is shovn to be the basic unit. Furthermore, 
it is to be hoped that a provocative investigation of previous ovarian 
tumors as well as a study of other sites of tumors to determine pos- 
sible extragenital foci, will result in other case reports to definitely 
establish mesonepliroma as a distinct ovarian tumor. 

From the clinical standpoint several factors must be mentioned. - 
First, this tumor can occur at any age. Second, the tumor does not 
have abnormal hormonal activity and does not cause feminizing or 
masculinizing sjTnptoms. Third, the obvious malignant character of 
the neoplasm in this ease further supports the impression of the 
tendency in this direction seen in previously reported cases. The lack 
of response to deep x-ray irradiation in this case emphasizes the need 
of early clinical recognition and complete surgical removal. Grossly 
tlie nature of the tumor may ]je suspected but the diagnosis will prob- 
ably always depend upon microscopic study. In all cases a total 
removal of both uterus and adnexa and follow-up treatment vntli 
x-ray about 10,000 B. units is indicated. 

Summary 

A case of ovarian tumor which microscopically corresponds to 
“Mesonephroma Ovarii” lias been presented. The literature has been 
reviewed and the arguments for the histogenesis have been mentioned. 
It is felt that the emdenee and arguments favor considering the tumor 
as an entity and that the teimi “mesonephroma” should be accepted 
at least until more evidence, pro or eon, is forthcoming. The clinical 
features have been listed. 
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THE PSYCHOSOMATIC TREATMENT OF FUNCTIONAL 
DYSMENORRHEA BY HYPNOSIS 

A Preliminary Report 

W. S. Kroger, M.D., Chicago, III., and S. C. Freed, M.D., 

San Francisco, C^vlif. 

T he treatment of functional clysmenorrliea is still in a relatively 
unsatisfactory stage. Considerable effort has been expended in 
obtaining results not only ivitli analgesics and sedatives but also with 
expensive endocrine preparations. None has proved exceptionally suc- 
cessful, but a wide variety of these iireparations have been reported 
to' yield relief in some patients. 

It is acknowledged by many investigators, that the relief from pain- 
ful menstruation may often be the result of unintended suggestion 
derived from the therapy, regardless of what preparations are used. 
Such results are in agreement with the theory held by many, that there 
is a definite psychic factor associated with functional dysmenorrhea, 
and the principal feature of this is a lowered threshold to pain. Thus, 
contractions of the uterus are conveyed to the consciousness of the 
individual, whereas normally these contractions are not registered as 
pain. In some patients this lowered threshold to pain may be due to 
an underlying psychosomatic condition. 

It is claimed by a number of competent investigators,^'® that func- 
tional dysmenorrhea neAmr occurs Avithout previous ovulation indicat- 
ing that these patients have normally functioning ovaries. The most 
successful attempts to treat this condition with endocrine substances 
seem to occur where oAuilation has been suppressed.^’ ° It may be 
questioned, therefore, whether such therapy is desirable, Avhere an ab- 
normal functioning of the oA'aries is induced in order to correct a 
condition associated Avith normal oAmrian activity. A more rational 
approach seems to be indicated in treating dysmenorrhea by attemiit- 
nig to raise the pain threshold, or in some other Avay, block the sensory 
patliAvay to the higher centers of the brain. 

Since relatively Aveak suggestion has been partially effective in bring- 
ing relief, a type of psychotherapy, combining the use of more effectiim 
suggestion as the main implement, Avould seem desirable for treating 
this condition. Such a mechanism Avhere poAverful suggestion can be 
transmitted is available in the form of hypnosis as scientifically used 
m medicine today. The use of hypnosis in ameliorating many sub- 
.lective sensations of an unpleasant nature has been shoAvn for many 
years to be an effective and harmless form of therapy. At present, 
hsimosis is being used extensively abroad for the treatment of many 
functional diseases associated Avith Avartime conditions, such as bomb 
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shock and other Avar neuroses. Unfortunately, the preponderance of 
scientific Avork today in the field of hypnosis is being done by psy- 
chologists and is chieflj’- confined to nonelinical investigation. Further- 
more, there are considerable skepticism and prejudice, by the laity, 
against hypnosis. 

Certain functional disorders, especially in gyneeologj^ and obstetrics, 
lend themseUes remarkably Avell to this form of therapy and should 
command the attention of the clinician. Because many of the snccess- 
fnl results in treating functional dysmenorrhea are on the basis of 
suggestion, Ave have selected this condition for the possibility of dem- 
onstrating relief through hypnotism, by means of which poAverful and 
concentrated suggestion may be easily applied. We aacsIi to emphasize 
that hypnosis is only a means tOAvard treatment, and AAdien combined 
Avith modern psychoanalytical skill and knowledge it can be a much 
more effectiAm treatment of functional dj’^smenorrhea than any of the 
methods in use today. Dick,® BraniAvell," and other immstigators have 
reported results similar to ours, so such experiments are by no means 
original except for a difference in technique. This report is presented 
merely to acquaint American physicians Avith the prorhising field avail- 
able for such a type of therapy. 

Methods and Eesults 

Cases Treated by Hypnosis and Posthypnotic Suggestion 

The folloAAmig procedure Avas used in four eases: after rapport is 
established Avith the patient, hypnosis is induced. This is characterized 
by a state of generalized hypersuggestibility Avhich is about tAvice that 
of the normal Avaking state. The technique and the various states of 
hypnosis haAm been described by Erickson,®'® BraniAvelB® and Schilder 
and Kauders.^^ Young^®'^^ has published several excellent reAueAA^s of 
the literature on hypnosis and suggestion. Nearly all inAmstigators 
concur that suggestions are more effective Avhen the patient is in a deep 
somnambulistic state. Suggestions are made in this state that the next 
menses may be free from pain or AAdthout excessive discomfort. Also 
suggestions are made that the next menses aadII be normal in all respects. 
Posthypnotic suggestions last about a month, and Avhen repeated the 
desired effect may become permanent, as has been preAdously pointed 
out by Kellogg^® and Patten.^® These suggestions are, as Erickson^' 
has described, separate hypnotic states, arising spontaneoiisly in the 
indmdual. All four cases Avere permanent^'’ cured using this inethod. 
Only one treatment Avas necessary to bring permanent relief in tAVO 
cases. Three to tAveUe treatments AA’ere necessary for the other tAVO cases. 

The follOAving case histories are typical of the methods and results. 

Case 1. — INIiss L. S., aged 17, had painful menses since the age of nine 
and a half. The menses Avere ahvays irregular. She Avas forced to 
retire to bed for 24 to 36 houi’s after the onset of the pain AA'hich 
ally occurred about 12 hours after the period begam It consisted of 
acute loAver abdominal cramps accompanied by considerable nervous- 
ness, nausea and tension. She had receiA’cd extensiA’e therapy includ- 
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ing dilatation and curettage, analgesics and endocrine preparations. A 
presacral sjTnpatliectomy was being considered, to wbicli sbe bad agreed. 

On August 2. 1941, deep hypnosis Yvas easily induced. Suggestions 
were given to tbe effect that ber next menses would be free from dis- 
comfoi’t; that every night before going to sleep she would say to her- 
self, “I will have no pain. I have no dread and anticipation for my 
next period. ’ ’ These suggestions under hypnosis were repeated seven 
times between August 2, 1941 and August 29, 1941. The period began 
on September 6, 1941 and Avas remarkably free from pain although 
there were slight cramps. She did not have to go to bed. After four 
hypnotic treatments at weekly intervals, using the same suggestions, 
her next menses on October 11, Avas entirely normal in every respect. 
For one year, Avithout any further treatments, she has been free from 
pain, nervousness and all menstrual discomfort. In addition her periods 
have been regular. 

Case 2. — Miss D. Iv., aged 19, had severe dysmenorrhea of three years’ 
duration. It consisted of severe loAver abdominal cramps accompanied 
by depression. The menses usually lasted for four days during Avhich 
time she Avas unable to Avork. 

The patient had consulted seAmral physicians and had tried all kinds 
of hypodermic treatments and drugs Avith little or no results. On 
November 15, 1941, deep hypnosis Avas induced easily. The same sug- 
gestions Avere given as in Case 1. The patient Avas hypnotized at weekly 
intervals tAvice before her next period. On December 6, the menses 
AA'ere entirely normal. All menstrual periods have been normal since 
that time. She has been relieved of her depression entirely and can 
now even practice acrobatic dancing during her entire menstrual period. 


Cases Treated by Hypno-Analysis and Age Regression 

It occurred to us that some cases of functional dysmenorrhea present 
a characteristic constitutional psychosomatic pattern Aidiich may be 
responsible for a loAvered pain threshold. Because latent psychogenic 
factors contribute to the intensity and production of the d 3 "smenorrhea, 
they must be determined by an exhaustive studj" of the personality. 
We have utilized age regression Avith hj^pno-aualysis, AAdiich is a rapid 
form of psychoanalysis under hypnosis, in five cases. This technique 
of hypno-aualysis has been described by Hadfield,^® Karup,^” and Taj"- 
lor.=° The patient is regressed to a preadolescent age folloAving the 
method described by Platonow^^ or reA'erted to the age prior to the 
onset of the dysmenorrhea. The patient is then sloAAdj" reoriented to the 
present chronological age. The development of emotional conflicts, per- 
sonality changes, inhibitions or harmful habit patterns can be discov- 
ered. Appropriate suggestions are then made toAvard their removal. 
After the patient’s consciousness is re-educated by intensive psycho- 
therapy under hj^pnosis, a cure maj" be effected readily. A total amnesia 
for the entire menstrual i>eriod may be produced in some individuals. 

HoAvever, it must be emphasized that hypnosis Avhen used in these 
cases is only the means toAvard treatment, not the cure itself. It effec- 
tiA^ely speeds up the entire analytical process. The use of hjiino- 
analysis and age regression readily extracts intimate facts held in the 
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slibconseioiis mind which ordinarily would not be available to the 
physician with the patient in the wakened state. 

Five patients Avere regressed using this method. Two patients had 
never experienced orgasms. One patient, whose case is described be- 
loAv, had no improvement because of the husband’s sexual impotence 
and premature ejaculation. HoweAmr, the husband is spite of treat- 
ment neA^er Avas able to haAm satisfactory intercourse Avith his Avife. 
The other patient had complete relief from menstrual discomfort after 
attaining orgasms folloAving suitable conditioning while in the hyp- 
notic state. Her husband Avas normal sexually. One patient Avas a 
habitual masturbator Avho had complete recoAmry after adequate sexual 
advice Avas giAmn. One had dysmenorrhea only during tAvo unhappy 
marriages and betAveen these marriages she had no dysmenorrhea. 
This patient Avas only partially improved since she is still unhappily 
married to her second husband. One Avoman had dysmenorrhea only 
after excessive sexual excitement AA’ithout intercourse. Marriage Avas 
advised in this case. Shortly after the patient folloAved our adAdce 
and married, the painful periods ceased. 

The folloAAdiig case histories are typical of the methods and results. 

Case 1. — Mrs. R. B., aged 31. Para ii, married eleven years. SeA’^ere 
dysmenorrhea began immediately after marriage. Cramps preceded 
onset of floAv and became more seAmre as bleeding ensued accompanied 
by headache and nervousness. She Avas hypnotized easily on March 
6, 1941. Suggestions Avere giAmn at Aveekly intei’Amls as in the cases 
preAuously described. The next menses on April 2, Avas unimproved. 
Pour applications of hypnosis at Aveekly intervals Avere made prior to 
onset of period on May 1, Avith only slight improvement. On May 7, 
she Avas regressed to the age of 18 and gradually r.eoriented to the 
present age. The folloAving facts Avere elicited. She had neA'^er had 
an orgasm AA’hile married CAmn though her husband Avas potent sexually. 
She abhorred coitus and considered it “something to be endured.’’ 
FolloAAung the birth of her second child three years ago her libido was 
lost completely. Her , husband threatened a dHorce. The patient 
professes some love for her husband and a desire to at least satisfy 
him. One Aveek later- under hypnosis, suggestions Avere giAmn to the 
effect that she Avould haAm an orgasm the next time she had inter- 
course. Since she had experienced orgasms before her marriage there 
Avas no need to describe the subjectiAm sensations. These suggestions 
Avere repeated at three Aveekly interA’als during Avhieh time she ab- 
stained from intercourse. 'Coitus occurred on June 10, and although 
not accompanied by an orgasm the patient stated “she almost felt one. 
Her husband Avas told to haAm intereoAirse on June 14, and he Avas given 
proper sexual adA’ice. This adAuce Avas folloAved and the patient ex- 
perienced an orgasm. Her sexual life has been satisfaetoi’y since then 
and all menstrual discomfort disappeared completely. 

C.VSE 2. — ^IMrs. L. P., aged 20, had painful periods for the past tAVO 
years. Extreme uerA’ousness Avas present during the entire period. 
For the past year her menses haA’C been most irregular. Patient states, 
“she began to have menstrual cramps at the age of 18.’’ All therapy 
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was of no avail. Pain began on the first day and was present on the 
second and fifth days. She ivas hypnotized on October 4, 1941 and n^as 
regressed to the age of 17 ndiere the folloiving facts ivere elicited. Her 
menses first became painful after meeting her husband M'^hom she never 
loved. She had never achieved an orgasm with her husband duidng 
intercourse although this occurred during prelimiiiary love-making. 
Her husband was inadequate sexually. She was given posthypnotic 
suggestions to the effect that she would have an orgasm during inter- 
course and her menses 'would be painless. On October 11, the sugges- 
tions under hypnosis were repeated. On October IT, the menses were 
free from discomfoi't until the fifth day. Orgasms were not achieved. 
The next menses ivas on December 7, 1941, and ■was painful and the 
patient failed to return for further treatment. 

Discussion 

In this small series of nine eases treated as described above, the 
results are most gratifying. All the patients were referred by com- 
petent gynecologists. No obvious cause for the cyclic pain could be dem- 
onstrated in any of the eases. Various therapeutic procedures had 
been tried on each patient with disappointing results. 

The inconvenience of using hypnosis is relatively negligible ■when 
compared ■with symptomatic therapy and the expense of multiple in- 
jections required for much of the endocrine treatment. The technique 
described here can easily be acquired by any physician. In addition, 
temporary dysfunction of the ovaries is not induced and the cures are 
relatively complete and permanent. Through hypnosis, underlying 
psychosomatic factors may be discovered and effectively removed, 
thereby raising the threshold to pain. Again through hypnosis and 
posthypnotic suggestion a block may be established in the nervous 
patlnvay bet-ween the uterus and the pain center in the hypothalamus. 
Kuntz^^ has described this nerve pathway. One of the explanations 
for this block may be that hypnosis is “synaptic ablation.” Hull-" 
states, “through hypnotism one may have an effective control of the 
higher centers and certain autonomic processes only feebly influenced 
by voluntaiy effort. There are additional possibilities that the ready 
control of such physiological mechanisms might prove of iiractical 
value in the treatment of numerous somatic disorders.” E^'idence 
■which demonstrates the mechanism of hypnosis in these conditions 
would probably require a more fundamental type of investigation. 
From a practical standpoint however, hypnosis offers a valuable method 
to our therapeutic armamentarium in giving relief to a group of pa- 
tients Avho suffer considerably at regular intervals. This fact alone 
■'varrants extensive trial wdth hypnosis. Hypno-anah^sis and age re- 
gression elicit latent psychogenic factors from the subconscious mind 
which usually are responsible for the dysmenorrhea. In addition, tlie 
patient may be unaware of these or have no desire to tell them to the 
physician. In several articles the brilliant work of Erickson.-^’ com- 
prising thousands of cases, has shown that in competent hands there 
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should be no untoward reactions or risk folloYdng the use of hypnosis. 
The prejudice which has relegated hypnotism to obscurity as an un- 
explained medical phenomenon, and which may have been warranted 
years ago because of unscientific and unscrupulous activities, should 
now be abolished, and an objective evaluation placed on the use of this 
valuable form of treatment. In addition through quantitative and 
controlled experiments that were not available to the earlier investiga- 
tors, much more can be learned regarding its practical therapeutic 
application. 

Summary 

Seven of nine patients with functional dysmenorrhea, who obtained 
little or no relief following a Avide variety of symptomatic and endo- 
crine therapy, Avere completely relleAmd of their menstrual cramps and 
discomfort folloAving the use of hypnosis either by itself or Avith hypno- 
analysis and age regression. One Avas partially relieved and the one fail- 
ure is ascribed to factors beyond our control. 

This form of psychotherapy, AAdiich acts by raising the pain threshold 
directly or through the eliciting of psychogenic factors indirectly 
causing the pain, is a coiiAmnient and effective therapeutic procedure 
for permanently curing this ordinarily refractory condition. 
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ORAL HORMONAL TREATMENT OP FUNCTIONAL 
AMENORRHEA 

B. L. CiNBERG, M.D., New Yoric, N. Y. 

(From the Department of Gynecology, The Good Samaritan Dkpensary and 

Hospital) 

T he treatment of functional amenorrhea poses an interesting problem 
to the physician. Great strides have been made in the management 
of these cases drrring the past two decades, but the final step, the re- 
sumption of spontaneous menstruation, often eludes us. 

The causes of functional amenorrhea are manifold; consequently^ a 
host of therapeutic regimens are employejd to cope with this menstrual 
derangement. The control of obesity in the stout individual, psychiatric 
therapy of the mental cases, an adequate nutritional regimen in the 
undernourished and thyroid medication for the myxedematous patient 
have all been successfully employed m the treatment of amenorrhea. 

The problem is further complicated by the spontaneous resumption of 
menstruation. Tliis phenomenon makes it difficult to evaluate properly 
any method of treatment. Furthermore, amenorrheic women have been 
kno^vn to ovulate and become pregnant without having had any recent 
menstruations.^ Treatment must be individualized and may be insti- 
tuted only after a careful diagnostic survey has been completed. 

The most satisfactory hormonal approach to this problem has been the 
use of the estrogens,^ progestogens,® or a combination of the two.* Estro- 
genic therapy has not been as uniformly successful as the use of proges- 
togenic hormone alone or in combination with the estrogens.® The ma- 
jority of investigators has not found the gonadotropic hormones effec- 
tive in this field but there have been occasional reports of their success- 
ful use.® None of these methods has brought about the resumption of 
spontaneous menstruation over any considerable length of time. 

The roentgen ray" and the surgeon’s scalpel® have also been employed 
to treat functional amenorrhea. In the light of mature judgment neither 
of these methods can be recommended. 

Hormonal therapy has enabled us to produce bleedings almost at wiU, 
although they are not true m-enstruations.® This is a definite step 
forward. The effect of a uterine bleeding on a woman who has despaired 
of ever resuming menstruation is not to be underestimated. The ps.vchic 
stimulus of the 'bleeding often enables her to maintain self-esteem and 
enhances her ability to meet the problems of life. 

It has been demonstrated previously that all primary amenorrhea 
eases require a preliminary course of estrogenic medication to obtain 
bleeding by the use of progestogenic hormone. Cases of secondary 
amenorrhea will l)leed without priming with estrogens only if the last 
spontaneous period has occurred no longer than two years ago.® 
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We are presenting a series of 18 patients — 5 cases of primary and 
13 of secondary amenorrhea — in whom with one exception, a careful 
diagnostic survey failed to reveal any definite causes of the amenorrhea. 
This one woman probably had a surgical castration although the opera- 
tive record is not clear on this point. The suiwey of all patients in- 
cluded complete physical examinations, visual field determinations, 
routine urine analysis, blood counts, sugar tolerance tests, basal meta- 
bolic determinations, endometrial studies whenever feasible and occa- 
sionallj’- determinations of the excretion rate of estrogens and gonado- 
tropins in the urine. Consequently, we consider these problems as be- 
longing to the functional amenorrhea classification — with the exception 
of the one case mentioned above. 

In aU patients, regardless of- the duration of their amenorrhea, treat- 
ment was instituted with estrogenic hormone followed by progestogenic 
medication. 

In our preliminary experiments estrogenic hormone was administered 
parenterally; later on we changed to oral estrogenic medication. The 
progestogenic hormone was always given by mouth, in an attempt to 
free the patient from the necessity of hypodermic medication. It is our 
contention that these patients do better if they are not required to visit 
the clinic or their personal physician at frequent intervals. 

Method and Results 

The parenteral estrogenic medication, first employed, was given as a 
series of five daily intramuscular injections of estradiol benzoate, 0.33 
mg. each. This was followed immediately by five daily doses of 60 to 
SO mg. of pregneninolone by nioutli. The use of 60 mg. of pregnenino- 
lone was as satisfactory as the higher doses of this progestogen. When 
the estrogens were employed orally, stilbestrol was given for five to ten 
days in doses varying from 1 to 3 mg. daily. The most satisfactorj'^ 
regimen was to give 2 mg. of stilbestrol daily for five days. This, too, 
was followed by five dailj^ doses of 60 mg. of pregneninolone. 

Several consecutive courses, at monthly intervals, were given to each 
patient of our group. As indicated in Table I, a total of 62 courses of 
treatment, given to 18 women, resulted in 55 bleedings. Thus, there 
were about 10 per cent failures. The ratio of failures was almost the 
same regardless of whether estradiol benzoate or stilbestrol was em- 
ployed for priming the patients. 

Five of the 18 patients menstruated regularlj^ after their courses of 
therapy were completed. These women were young, their average age 
being 22. It was noticealile that thej' all were slim, extremelj^ feminine 
individuals, completely free of all endocrine stigmata. The average 
duration of the amenorrhea previous to therapy of four of these cases 
was eleven months. The fifth, an older woman, aged 34, had been with- 
out periods for two years. There were no cases of primary amenon’liea 
among the women who went on to menstruate regularly. 

Three other women in our series had several menstrual periods after 
their treatment had been completed, but they soon ceased to bleed. Tliey 
are not included in the five women who are now menstruating, regulai’ly. 

' The longest period of observation of the regulaily menstruating women 
is 14 months; the shortest is four months. 
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The endometrial findings are of interest. We obtained two specimens 
of the endometrium from each of twelve of our patients. All showed 
the absence of secretory endometrium before treatment. The post- 
medication specimens of three patients exhibited secretory changes but 
tliese were all of the mixed variety. These three patients went on to 
menstruate regularly after their treatments were completed. However, 
we were unable to obtain a third specimen of the endometrium after they 
had resumed their regular menses. From the two other patients in -whom 
several courses of therapy elicited regular bleedings, no biopsies were 
obtainable. In six instances of our series, the biopsy specimens after 
therapy showed proliferation, in three there was atrophy of the endo- 
metrium. 


Table I. Summary op Treatjibnt and Eesults 
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Summary 

1. It is possible to cause uterine bleedings in functional amenorrhea 
by the use of orally effective estrogenic and progestogenic preparations. 
Tliere are 10 per cent failures by this method. 

2. Primary and secondary amenorrhea respond equally well. 
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3. Production of bleedings can be repeated as often as is desired. 

4. They will be obtained from any type of endometrium, usually from 
a proliferative one. 

5. Approximately 41 per cent of the women with secondary amenor- 
I'hea continue to menstruate regularly following several courses of 
treatment. The parenteral use of the estrogens and progestin has re- 
sulted in the spontaneous resumption of vaginal bleedings in only a few 
isolated cases. We are unable to explain the difference in the end results 
between these two methods of administering the hormones. 

6. The women who achieved regular menstrual bleedings were young, 
slim, very feminine and without endocrine stigmata. There were no 
primary amenorrhea eases which continued to bleed after cessation of 
therapy. 

7. Regular menstruation is more likely to follow if the endometrium 
shows some evidence of the secretory phase. 

8. The most practical plan for treatment consists in the oral adminis- 
tration of 1 mg. of stilbestrol, twice a day, for five days; this is im- 
mediately followed by 60 mg. of pregneninolone daily for five days. 
The entire course of medication should be repeated at least three times 
to secure the best end results. 

The author desires to achnovledge his indebtedness to Dr. Maurice Eashbaum and 
Dr. Edward A. Horowitz for permission to incorporate four of their cases in this 
series. 

The estradiol benzoate (Dinienformon Benzoate) and the pregeninlone (Proges- 
toral) were supplied by Dr. Pick of Eoche-Organon, Inc., Nutley, N. J. 
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STUDIES ON THE RH FACTOR- 


Harold a. Schwartz, M.D., Des Moines, Iowa, 

AND Philip Lewne, M.D., New^uik, N, J. 

(From the Obstetrical and Gynecological Service, Third Surgical Division, Bellevue 
Eospital, and the Department of Obstetrics and Gynecology, New Torh 
University College of Medicine and the Division of Laboratories 
of the Newark Beth Israel Hospital) 

R ecent studies by Levine and his co-workers^'® have shown the im- 
portance of iso-immnnization of the Rh- mother by Bh+ fetal blood. 
This work has been confirmed by others.'’^'’® Before proceeding with the 
present report, it may be well to recall some fundamental points about 
the Rh factor. Rh is an agglutinogen present in the human erythrocyte, 
and was described first by Landsteiner and Wiener^^ with the aid of rab- 
bit antirhesus blood immune sera.t It is so named because of its relation- 
ship to a factor in the blood of the Rhesus monkey. Approximately 
85 per cent of the random human population possess the Rh agglutino- 
gen in their erythrocytes, and their blood is Imown as Rh-f-. Approx- 
imately 15 per cent of the population do not liave the Rh agglutinogen 
in their erythrocytes, such bloods being termed Rh-. If the Rh ag- 
glutinogen is repeatedly introduced into the blood stream of an Rh- 
in dividual, it acts as an antigen and causes the production of anti-Rh 
agglutinin.®'^^- ■' This process is termed immunization, or better, 
iso-immunization, since both tlie antigen (Rh) and antibody (anti-Rh) 
belong to the same species. 

If an Rh- individual receives blood transfusions from Rln- donoix, 
there will be no reaction after a variable number of transfusions, but the 
recipient may develop, sooner or later, anti-Rh agglutinins as a result 
of iso-immunization. If the i-ecipient, thus immunized, should receive 
a transfusion of Rh+ blood, there Avill be a severe, if not fatal, trans- 
fusion reaction due to the hemolysis produced by the action of the anti- 
Rh agglutinins on the Rh+ transfused blood. Similarly, an Rh- mother 
Avho bears an Rh+ fetus may become immunized. In such eases, the 
Rh+ fetal erythrocytes must enter the maternal circulation, and act as 
an antigen, so that the mother may develop anti-Rh agglutinins. These 
anti-Rh agglutinins then pass the placental barrier, enter the fetal circu- 
lation, and hemolyze the fetal red blood cells. The result is the disease 
entity known as erythroblastosis fetalis.*'® An Rh- mother thus iso- 
mnnunized by an Rh-i- fetus should not receiAn a transfusion Avith Rh+ 
blood, because of the almost certain liability of a scAnre transfusion re- 
action. 

•Aided by a grant from the Blood Transfusion Association of New York City. 
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Studies on Iso-Immunization at Bellevue Hospital 

At Bellevue Hospital in 1937, a patient with mild pre-eclampsia was 
delivered of a badly macerated fetus. Because of intrapartum and post- 
partum hemorrhage she received a blood transfusion soon after de- 
livery. Her husband was the donor. Both donor and recipient were in 
group 0. The transfusion was promptly followed by a very severe re- 
action resulting in jaundice and anuria. The patient’s blood was stud- 
ied by Levine and Stetson, who found that it contained an atypical ag- 
glutinin which agglutinated about 80 per cent of group 0 bloods. She 
was then transfused several times with compatible blood and ultimately 
recovered. The atypical agglutinin gradually disappeared from her 
blood and was entirely absent by the end of one year. The deduction 
could thus be dra^vn by Levine and Stetson that the pregnancy caused 
iso-immunization in the mother — ^in other words, that the' fetal blood or 
some other product of gestation induced the production of atypical ag- 
glutinins in the mother. Following the discovery of the Rh agglutinogen 
by Landsteiner and Wiener, the patient’s blood was found by Levine and 
Katzin to be Eh-, and her husband’s EIH. The compatible donors suc- 
cessfully used for subsequent uneventful transfusions Avere later found 
to be Rh-. It Avas then concluded that an Rh-F fetus induced the produc- 
tion of anti-Rh agglutinins in the Rh- mother. This case served to 
stimulate further study of iso-immunization in pregnancy.* 

In order to obtain more information about the occurrence of anti-Rh 
agglutinins, patients on the obstetric service of BeUevue Hospital Avere 
studied beginning in September, 1940, and continuing for a period of 6 
months. During this time the sera of 114 selected obstetric patients Avere 
examined for the presence of anti-Rh agglutinins. Patients Avere se- 
lected so as to include all types of obstetric complications such as pre- 
eclampsia, placenta previa, premature separation of the normally im- 
planted placenta, amniotic sac infections, prematurity, and immaturity 
of the infant, intrauterine death of the fetus occurring Avell in adA'^ance 
of labor, etc. In addition, many entirely normal cases Avere investigated. 
The blood Avas collected intrapartum and at Amrious times in the puer- 
perium. There Avere 7 mothers in the series Avho delivered macerated 
fetuses, but, from the clinical history, in only 2 cases did er 3 hhroblastosis 
fetalis appear to be the probable cause of the intrauterine death. There 
Avere no definite eases of erythroblastosis fetalis during this period of the 
studjL 

At this time it was thought that possiblj’’ a retained placenta or 
macerated fetus serA'ed as the antigen Avhich caused the production of 
anti-Rh agglutinins in the mother. The true explanation of the patho- 
genesis of eiythroblastosis fetalis had not been cAmlA^ed. In not a single 

»It is now established that the factor studied bj- Levine and Stetson in 1037 to 
1939 was Rh and the agplutinin was anti-Rh in specificity.® 
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instance of the 114 sera studied were anti-Rh agglutinins demonstrable. 
Unfortunatelj'', during this period it was not possible to determine 
whether or not the mother was Rh positive, since potent human anti-Rh 
sera suitable for diagnostic purposes were not yet available. 

The conclusions to be drawn from the above results were chiefly of a 
negative nature. One could definitelj'' say that anti-Rh agglutinins were 
not demonstrable in the sera of the great majority of obstetric patients. 
Subsequent Avork by Levine and co-workers,® hoAvever, shoAved that 50 
per cent of Rh- mothers of erythroblastic infants did not have anti-Rh 
agglutinins in their seriun. Nevertheless, iso-immunization must have 
occurred since it has been found that this group of mothers are just as 
subject to intragroup transfusion accidents as are the mothers Avith 
anti-Rh agglutinins. 

Beginning in February, 1941, and continuing for a period of 16 
months, the bloods of selected patients were studied to determine whether 
they Avere Rh+ or Rh-. Potent anti-Rh agglutinins derived from moth- 
ers of erythroblastic infants noAv had become available. AH sera Avere 
also tested for the presence of anti-Rh or other atypical agglutinins. An 
attempt aa^s made to examine the blood of each mother AAdao had an un- 
explained stillbirth or neonatal death and of some mothers Avith various 
complications of pregnancy. Unfortunately, circumstances preAmnted 
the inclusion of every mother Avith a stillbirth or neonatal death. It is 
felt, hoAvever, that the maternal blood Aims examined in every case Avhere 
the diagnosis of erythroblastosis fetalis Avas at all likely, A total of 99 
cases Aims thus investigated out of slightly more than 2,000 deliAmries. 

Cases of Erythroblastosis Fetalis 

During this period of study there Avas noted a total of 7 stillbirths or 
neonatal deaths in Avhich the diagnosis of erjdhroblastosis appears defi- 
nite. One patient delivered tAvo of these stillbirths. Short summaries 
of these cases folloAv: 

Case 1. — H. P. was a diabetic, para ii, gravida iii. The first tAA’o chil- 
dren Avere alive and Avell, the jmungest being 8 jmars of age. The pres- 
ent pregnancy resulted in the easy delivery, as an assisted breech, of a 
6-pound infant. The baby Avas pale at birth and became jaundiced on 
the folloAAdng day. Shortly after this the infant died. Post-mortem 
examination corroborated the clinical diagnosis of erylliroblastosis fe- 
talis. The blood of the mother was Rh- but no anti-Rh agglutinins AA-ere 
demonstrable in the maternal seram. 

Case 2. — B. M., para ii, gravida iii. Tlie first two children Avere alive 
and Avell, both Aveighing over 9 ijounds. At the end of her third preg- 
nancy she Avas delivered spontaneously of a macerated fetus Aveighiifg 
•t pounds 14 ounces. The placenta Avas thick, edematous, and suggestiA'e 
ot erythroblastosis fetalis. Due to maceration the post-mortem exmnina- 
tion failed to yield definite information. The mother’s blood Avas Rh- 
and contained potent anti-Rh agglutinins. 
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Case 3. — S. J., para iii, gravida iv. Although tlie’ first infant is alive 
and well, it was jaundiced at birth. The next two pregnancies resulted 
in macerated stillbirths. The fourth pregnancy resulted in a macerated 
immature stillbirth weighing 2 pounds. The blood of the mother was 
Rh- but no anti-Rli agglutinins were demonstrable in her serum. The 
father was found to have Rh+ blood. 

Case 4. — J. 0., para ii, gravida iv. The first two infants ivere still- 
births. Their conditions at birth were not known. The third pregnancy 
terminated in a spontaneous abortion at 3 months. The fourth preg- 
nancy terminated in a spontaneous delivery of a 7-pound 6-ounee 
macerated infant with an enlarged liver and spleen. The blood of the 
mother was Rh-, that of the father, Rh+. 

Case 5. — P. T., para ii, gravida iv. The first pregnancy resulted in 
the delivery of an apparently normal infant which is now alive and Avell 
at the age of IS. Then came a premature stillbirth, followed by a late 
abortion. The present pregnancy resulted in a spontaneous delivery of 
a very pale, 7-pound stillborn fetus, which was not macerated. The 
spleen and liver were definitely enlarged clinically. Permission for post 
mortem was not obtained. The maternal blood was Rh-, but no anti-Eh 
agglutinins were demonstrable in the serum. The paternal blood could 
not be obtained for examination. 

Cases 6 and 7. — B. A., para vi, gravida viii. The first infant was nor- 
mal at birth and is alive and well. The following pregnancj^ ended in 
an abortion. The next 2 pregnancies each resulted in the delivery of a 
teiTU infant which was jaundiced at birth and died after a few days. 
The fifth pregnancy ended with the delivery of an apparently normal 
term infant, who is alive and well. During the sixth pregnancy this 
patient Avas cared for at Bellevue Hospital for the first time. It termi- 
nated in the birth of a 3-pound macerated infant. During her last two 
pregnancies this patient returned to Bellevrie Hospital for care. Both 
are included in this study. The seventh pregnancy terminated in the de- 
livery by version and breech extraction of a maikedly macerated 1-pound 
3-ounce fetus presenting by the shoulder. There Avas moderate intra- 
partum bleeding due to premature separation of a normally implanted 
placenta. The blood of the mother AA^as Rh- and her serum contained 
moderately actiAm anti-Rli agglutinins. 

Eleven months later the same patient Avas delivered spontaneously of 
a macerated stillbirth, Aveighing 1 pound 1 ounce. Because of post- 
partum hemorrhage a blood transfusion Avas started. The patient ex- 
perienced a seAmre chill after approximately 25 c.c. of blood had run in, 
and the transfusion Avas discontinued promptly. The blood had been 
cross-matched carefully but had not been incubated, as adAused by 
LeAune.^ Her puerperium Avas uneventful. While her blood Avas Rh- 
no anti-Rh agglutinins Avere demonstrable in her serum. 

This patient is one of the few Avhose blood has been studied for the 
Rh factor in 2 successive pregnancies. While certainlj’’ both fetuses 
died in utero because of erjdhroblastosis fetalis, anti-Rh agglutinins 
AAmre demonstrable in the maternal serum folloAving the fimt pregnanc}’^ 
but were not foxmd after the second. Since the patient had an intra- 
group transfusion reaction from only 25 c.c. of blood, it AA’^onld appeal 
most probable that anti-Rh agglutinins AA^ere fixed to the cells of 
I’eticulo-endothelial sj-stem although not demonstrable in the serum. ’ 
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It is assumed that the fixed tissue agglutinins are capable of destroying 
transfused Eh+ ifiood. Accordingly, all Eh- patients should receive 
blood from Eh- donors, even though cross-matching with Eh+ blood 
shows them to appear entirely compatible. 

Discussion ' 

It is of considerable interest that in this series of 6 mothers there were 
only 8 normal infants out of a total of 26 pregnancies. This observation 
fully confirms the finding of Levine, Katzin and Burnham- and it is safe 
to assume that the bulk of high fetal and neonatal mortalitj^ observed in 
the series of Eh- mothers can be attributed directly to the mechanism of 
iso-immunization. 

In addition to the 7 definite cases of erythroblastosis fetalis, there were 
6 more in which this diagnosis is probable. To cite a typical example, 
patient C. N. had had 2 nonmacerated stillbirths, three apparently nor- 
mal term infants, and then 3 macerated infants. The last pregnancy 
resulted in a premature macerated infant. It is extremely significant 
that the blood of this mother was Eh-. The father’s blood was not avail- 
able for examination. 

During the 16 months’ period of this wmrk, there were 2,000 deliveries 
of which 162 resulted in stillbirths or early neonatal deaths. In 61 of 
these deaths, the infant weighed less than 3 pounds. While blood was 
not secured from each mother who had a stillbirth or neonatal death, 
blood was obtained and studied for the Eh factor whenever the diagnosis 
of erythroblastosis fetalis seemed lUcely. Hence, 7 of 162, or 4.4 per 
cent of the stillbirths and early neonatal deaths, were definitelj’- due to 
erythroblastosis fetalis, and in addition 6 cases, or 3.8 per cent, were 
probably due to this condition. One can thus conclude that the incidence 
of erythroblastosis fetalis in our series of 162 cosecutive stillbirths and 
neonatal deaths is somewhere betwmen 4.4 per cent and 8.2 per cent. 

Although these values indicate that erythroblastosis fetalis is the 
underlying cause of a comparatively small proportion of random still- 
births, they at the same time support Levine’s contention that the in- 
cidence of erythroblastosis fetalis wdll be considerably higher if based 
on the results of Eh tests.^® Javert^' stated tliat erythroblastosis fetalis 
as diagnosed on clinical and pathological criteria occurs once in 438 
full-term pregnancies, but the results of this study based on Eh tests 
indicate an incidence of about 1 in 200 deliveries. 

Intrauterine Death Occurring Well in Advance of Labor 

There were 24 macerated fetuses in our series, and these included 
every case in which fetal death appeared at all likely to liave been due 
to iso-immunization by the Eh factor. Of the 24 mothers, 7 or 29.1 jier 
cent were Eh-. In 4 cases, or 16.6 per cent, the intrauterine death was 
definitely due to erythroblastosis fetalis, and in 3 cases, or 12.5 per cent, 
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this diagnosis was probable. Unquestionably, fetal death in ntero is 
frequently due to hemolysis of Rh+ fetal blood by the maternal anti-Rh 
agglutinins. 'Wlien maceration occurs, the cause of the fetal death usu- 
ally cannot be determined at autopsy, and the diagnosis of erythroblasto- 
sis fetalis can only be suspected because of the serologic findings in the 
mother. In our relatively small series of 24 eases of fetal death in utero 
occurring well in advance of labor, the incidence of erythroblastosis 
fetalis is somewhere between 16.6 per cent and 29.1 per cent. A history 
of repeated macerated infants should arouse suspicion of erythroblastosis 
fetalis. In fact, it was because Levine noted that many mothers who 
harbor a dead fetus possess intragroup agglutinins and frequently ex- 
perience blood transfusion reactions, that tliis study was begun and 
later led to the discovery of the true nature of iso-immunization of the 
mother by the fetus. 

Toxemia of Pregnancy 

A number of years ago several workers claimed that eclampsia was in 
some way related to a blood incompatibility of the fetus and mother.^' 
In 1902 Flexner^® suggested that the agglutination of red blood corpus- 
cles was the precipitating cause for the thrombosis which produced the 
periportal necrosis of eclampsia. In 1905 DiensU® suggested that the 
fetal red blood cells can enter the maternal circulation, and be agglu- 
tinated. McQuarrie®® and Allen®^ independently at the Johns Hopkins 
Hospital studied the question of iso-agglutination of the fetal and ma- 
ternal blood and came to opposite conclusions. John Whitridge Wil- 
liams®® did not believe that fetal blood entered the maternal circulation 
and appears to have discouraged further work along this line. Never- 
theless, we now know that the fetal red blood cells can enter the maternal 
circulation, at least in minute quantities which nevertheless suffice for 
the iso-immunization.®^ That maternal antibodies enter the fetal circu- 
lation is a fact that has long been accepted. 

With our . present Itnowledge of iso-inrmunization it would seem 
plausible that fetal erythrocytes might be agglutinated in the maternal 
circulation by specific agglutinins produced by the immunized mother, 
and thereby cause liver and Iddney damage with the ensuing sjmiptoms 
of pre-eclampsia and eclampsia. With this theory in mind the blood 
of 2 eclamptic mothers was investigated. Both w'ere Bh-f. In addition, 

5 eases of severe pre-eclampsia were studied, and in 4 the maternal blood 
was Ilh+. Hence, the above theoiy is apparently disproved at least for 
some cases of specific toxemia of pregnancy. 1' et, of the 7 definite eases 
of erythroblastosis fetalis in our series, in 5 the mother had mild to mod- 
erate pre-eclampsia. Of the 6 probable cases of erythroblastosis fetalis, 
in 4 there Avas mild to moderate pre-eclampsia. In this connection it is 

*An excellent aiscussion of this sumect was presented by Ottenberff. (J. A. M. A. 
81 : 2 . 03 . 1023 .) 
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of interest to recall the observation of Heilman and Hertig^* and JaveiH’’ 
that onedhird of mothers of infants with fetal hydrops suffer from 
toxic symptoms. 

We do not as ymt feel that the theory of iso-immunization as the im- 
portant factor in the etiology of eclampsia should be discarded without 
further investigation. Further studies are indicated taking into account 
also the possibility of iso-immunization by blood factors other than Mi. 

Further Studies 

From ease histories one surmises that women who have infants with 
erythroblastosis fetalis also have a high incidence of spontaneous abor- 
tions (Macklin-^), thereby'- suggesting a role for the Eh factor in the 
etiology’- of abortions. With this in mind, 9 mothers were examined who 
had had 2 or more earh'^ abortions in .succession. Eight of these nine 
mothers were Eh+. By the mechanism of erythroblastosis fetalis the 
Eh factor not uncommonly^ causes death of the fetus in the second 
trimester and thereby'^ produces a late abortion. These preliininaiy 
studies indicate, however, that the Eh factor is unimportant in the 
etiology of early^ abortions. Tliis is rather surprising since the Eh factor 
can be shown to be present in the very early fetus. A fi-iller discussion 
of this subject is given elsewhere.*' 

Pour women were studied who had had a tubal pregnancy, tivo of 
them having had 2 such gestations. All four patients were Eh+. 

Two mothers in our series had a hydatidiform mole, one had several 
children afflicted with Cooley- ’s anemia, and one had children suffering 
from hemolytic jaundice. One Negress had sickle cells in her blood 
(sicklemia). Six mothers had infants with various congenital anom- 
alies, such as hy'drocephalus, aneneephalus, harelip and cleft palate, etc. 
In all of the above eases the Eh factor appears unimportant, for the 
bloods of all the mothers were Eh-i. However, other workers have ob- 
served a higher than normal incidence of congenital malformations in 
erythroblastic infants.^’’* 

Eleven premature infants were studied. In 6 instances the mother had 
had repeated premature or immature infants which otherwise were ap- 
parentlyf normal. In only:" one case was the mother Eh-, and this is 
listed as a probable case of erythroblastosis fetalis. The infant became 
clinically jaundiced on the day after birth and died, but post-mortem 
examination did not reveal any- definite cause for death except jjre- 
Riaturity. While infants with exythroblastosis fetalis are often pre- 
mature at birth, most cases of prematurity’- in this stud.v appear unre- 
lated to the Eh factor. 

lu 4 cases of our series there was a premature separation of the nor- 
mally implanted placenta. In all 4 cases, a stillbirth was delivered. In 
two the fetuses were badly^ macerated at birth. In these 2 instances the 
cause of death was erythroblastosis fetalis, as evidenced by the presence 
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of anti-Rli agglutinins in tlie maternal serum. The fetal death almost 
certainly antedated the premature placental separation. In the other 
2 cases, the stillhirtlis were not associated with erythroblastosis fetalis 
and showed only aspiration of amniotic fluid as the cause of death. Al- 
though most cases of premature separation of the normally implanted 
placenta do not appear to he accompanied by erythroblastosis fetalis, 
analysis of a longer series is indicated. 

As pointed out by Levine^ a statistical approach is now available to 
determine whether or not any of the pathologic conditions of pregnancy 
or the neonatal period are manifestations of iso-immunization of the 
mother by the fetus. This study is limited to the Rh factor as detected 
by human anti-Rh serum Avhich gives 85 per cent positive reactions. 
Future studies should be based also on the finer differences of the Rh 
factor and should take into account the fact that other blood factors 
such as A, B, Hr, and possibly still others, may also induce iso-im- 
munization of the mother with resulting damage to the fetus.^® 

Conclusions 

1. It is clearly established that in most instances erythroblastosis 
fetalis is produced as a result of iso-immunization of the Rh- mother 
by Rh+ fetal erythrocytes. The action of maternal anti-Rh agglutinins 
on the susceptible fetal red cells is the source of the hemolysis in the 
fetus during intrauterine life. 

2. Correlating clinical and serologic findings, studies at Bellevue 
Hospital for a period of 16 months indicate that among 162 consecutive 
stillbirths and neonatal deaths, the incidence of erythroblastosis fetalis 
is somewhere between 4.4 per cent and 8.2 per cent. 

3. Rh studies indicate that the incidence of erythroblastosis fetalis 
in this series is twice that hitherto given on the basis of clinical and 
pathological diagnosis. 

4. In cases of intrauterine death occurring well in advance of labor, 
as evidenced by fetal maceration, the incidence of erytJiroblastosis is 
somewhere between 16.6 per cent and 29.1 per cent. This series of 24 
cases includes only instances of unexplained intrauterine death of the 
fetus. 

5. Studies of a relatively small series of cases mdicate that the Rh 
factor is important in the production of late but not of early abortions, 
and that it is unimportant in the etiology of hemolytic .iaundice, 
sicklemia, hydatidiform mole, and ectopic pregnancies. 'WTiile infants 
with erjdhroblastosis fetalis are often premature at birth, most causes of 
prematurity appear unrelated to the Rh factor. 

6. Proof for the possible relationship of blood incompatibilit.v of the 
mother and her fetus to eclampsia and specific toxemia is still to be 
provided. 
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SPINAL ANESTHESIA FOR CESAREAN SECTION 


Frederick Weintraub, M.D., P.A.C.S., and Maxwell S. jMerriam, M.D., 

P.A.C.S., Brooklyn, N. Y, 

(From the Department of Obstetrics and Gynecology of the Israel Zion Hospital) 

T he present report is based on a stud}’’ of 565 consecutive and nn- 
seleeted cases of cesarean section in 345 of whicli spinal anesthesia 
was used. The period covered Avas from 1935 through 1942, inclusiA^e. 
There Avas no mortalitj" in the series attrilmtalile to the anesthetic. 

Despite this, it is not our intention to suggest that the indiscriminate 
employment of spinal anesthesia in this operation remains devoid of 
hazard. It is of paramount importance to recognize that there are 
contraindications to its use. It is not an agent for the inept or careless 
anesthetist. Yet the results on Avhich this report is based Avould indi- 
cate that spinal anesthesia, because of specific proved advantages, has 
earned a place in cesarean section. 


Method 

One hundred mg. or less of procaine dissolved in 2.5 to 3 c.c. of spinal 
fluid produce sufficient duration of anesthesia to complete most cesarean 
operations. This dose should not be exceeded but frequently ui 
smaller subjects or AAdxen a simple classical operation is contemplated, 
may be decreased to 90 or even 75 mg. AAuth satisfactory results. In 
cases Avhere additional procedures, such as tubal sterilization or myomec- 
tomy, are to be done, or in repeat sections in Avhich adhesions may be 
expected to prolong operating time, the dose should not be less than 100 
mg. It is important that the source of the drug be thoroughlj^ reliable. 
In the interest of the infant, preoperative medication by morphine or tlie 
barbiturates is omitted. In the mother, too, these drugs may tend o 
depress the respiratory center and accentuate the hypotensive sta e. 
Infrequently AA’hen the operation is prolonged or for some less obAUoiis 
reason the anesthetic Avears off prematurely, and it becomes neces^ij 
to supplement it, nitrous oxide Avith or Avithout ether is used. us 
occurred in 26 of our 345 eases, or 7.5 per cent. EA’en in this gioiip i 
intraperitoneal Avork has usually b.A’ this time been completed so tna on 
enough general anesthesia is required to effect closure of the woui . 
It is by all means safer to tolerate tliis possible inconvenience timn ui 
administer a larger dose of procaine Avith a vicAV to prolonging J 
esthesia. Supplementaiw use of general anesthesia may often be aA 
by morphine sulfate, gr. hypodermatically given diiec y ' 

traction of the infant or later, by AAdiich time the spinal ‘ ‘ 

become fixed, and the danger, of respiratory depression r 

The patient mav be in the left lateral position, or sitting ™ tne 
back arched. In the latter position the canal is more ^ j , 

in some cases, though facility of puncture in the lateral posi , 
is preferred, is also readily acquired. Syncope of emo ^^na 
origin attributable to the .sitting posture has been laie. -t 
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jection in the sitting position, it is a wise preeaution to loiver the pa- 
tient slowly in order to avoid abrupt upward diffusion of the anesthetic. 
The injection should not be completed in less than 30 seconds. The 
fourth lumbar interspace is chosen in most eases ; the third is used only 
when difficulty is encountered in the former. Of inestimable impor- 
tance as a factor of safety is the rule not to inject above the third space. 
This minimizes the danger of depression of the respiratory center or the 
phrenic and intercostal nerves. Throughout the operation the talile is 
maintained level because in former years a higher incidence of unfavor- 
able reactions was noted with the Trendelenlnirg position. 

To forestall a sharp drop in blood pre.ssure and associated faintness, a 
preliminary injection of ephedrine sulfate (gr. Ih to %) is given fifteen 
minutes before the spinal tap. An additional prophylactic measure is 
the intravenous infusion of 10 per cent glucose in saline or in distilled 
water which is begun immediately after the anesthetic has been injected 
and at least five minutes before the incision is made. Its analeptic ac- 
tion is le.ss pronounced but more .sustained than that of the ephedrine. 
A drop in blood pressure to 80 mm. Hg or less during the operative pro- 
cedure is an indication to reinforce the original ephedrine injection. 
The repeat dose, however, is given intravenously to ensure prompt 
action, but in one-tenth the original dose. Exceptionally it is necessary 
to give a third injection in the same amount as the second. The repeat 
injections of ephedrine are readily given through the properly sterilized 
nibher tubing already in use for the intravenous glucose infusion. If 
the patient complains of a sense of constriction in tlie throat or ex- 
periences difficulty in breathing, or if the anesthetist observes by re- 
peated routine skin testing a rising level of anesthesia well above the 
umbilicus, oxygen inhalation should be initiated at once and maintained 
until these subjective and objective phenomena have completely disap- 
peared. They rarely endure more than a few minutes. Carbon-dioxide 
inhalation is not advocated because by its dilatation of the peripheral 
vascular tree, it is likely to accentuate the hypotension. Preoperative 
use of ephedrine is omitted in those patients whose blood pressure is 
150 mm. Hg or higher. There has been no need to resort to artificial 
respiration in this series. 

Advantages of Spinal Anesthesia 

The following points of superiority of spinal over other forms of lo- 
cal or general anesthesia have lieen observed : 

1- Ease and rapidity of administration, relative rapidity of effect, 
and more complete anesthesia. One needle ]nuicture and a few minutes 
of waiting, during which the patient i.s draped, suffice. Local anesthesia 
IS not as effective in relieving pain, imi’ticularly when the peritoneum 
IS under tension, and commonly necessitates interruption of the operative 
procedure for the purpose of injecting additional anesthetic solution. 
That large amounts of novocain locally are not wholly devoid of danger 
’s attested to by the not infrequent reactions and occasional fatality 
following its use. Though local anesthe.sia was used in 75 sections of 
this series, the ]^rcforence foi' spinal remains. 
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2. The operating time with spinal anesthesia was less than with gen- 
eral or local. The average operating time of a classic section under 
spinal was 35 to 40 minutes; under general, 40 to 45 minutes; under 
local, 55 minutes. The same relative advantage in time for spinal anes- 
thesia existed in the low two-flap operations which in general took 10 
minutes longer to complete than the classic irrespective of the type of 
anesthetic used. 

3. The “silent abdomen” in which intestinal calm pervades the fleld. 
No obtruding bowel appears over the uterus to impair technique or 
prolong operating time. 

4. Better hemostasis due to a more firmly contracted uterus, a posi- 
tive advantage in cases previously depleted by hemorrhage. 

5. A conscious patient Avhose subjective reactions are readily elicited. 

6. The testimony of patients who have had both spinal and local an- 
esthesia that they suffered less Avith spinal. On repeat cesarean, the 
patient usually requests spinal anesthesia. 

7. Early postoperative tolerance for fluids. Liquids parenterally do 
not vie with sips of water in assuaging the parched tongue. Further- 
more, intravenous fluids postoperatively are less often required than 
with general anesthesia. 

8. Less postoperative distension and little or no nausea and vomiting, 
Avhieh result in : 

9. Less strain on the wound, better liealing, and therefore : 

10. A shortened period of hospitalization by an average of 2 days. 

11. Greater adaptability of spinal anesthesia to patients suffering from 
various upper and lower respiratoiy tract afflictions contraindicating in- 
halation anesthesia : such as rhinitis, pharjmgitis, tuberculous or neoplas- 
tic disease of the larjmx, asthma, chronic bronchitis, chronic pleuritis, ar- 
rested lesions of the lung, and others. It is also more suitable than 
general anesthesia in those with organic disease of the heart, kidney, 
cardioAmscular system, diabetes, thyrotoxicosis, toxemia of pregnancy, 
and to those exhibiting an undue dislike or dread of general or local 
anesthesia. 

12. The absence from the uteroplacental circulation of any anesthetic 
protoplasmic poison is an advantage to the infant and mother, especially 
in toxemia. 

Disadvantages 

1. Four iiatients in this series expressed great dread of spinal anes- 
thesia. In such instances spinal Avas not gh^en. 

2. Uncontrollability, due to too AA'ide a diffusion of the procaine, is a 
A’alid objection. It can be minimized by adhering to the technique and 
dosage described. 

3. In 30 per cent of the eases an episode of retching AA'as obseived 
about ten minutes after the injection. This is transient, rarelj' enduring 
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over a few minutes, during which, it is best to interrupt the operative 
procedure. The field is covered with a warm, moist pad and the operator 
stands by. Forceful handling of the tissues during the retching spell 
prolongs its duration, inflicts trauma, and saves no time. If the an- 
esthetist will urge the patient to take deep breatlis of oxygen and to 
desist from retching or vomiting efforts, the incident passes off shortly. 

4. The systolic pressure fell to 80 mm. Hg or less in 31 of the 345 
eases, or 8.9 per cent. The average drop in the 31 cases was 50 mm. in 
systolic and 33 in diastolic pressure. In the remaining cases the fall in 
pressure averaged 30 mm. in sj^’stolie, and 18 in diastolic pressure. In 
both groups the response to treatment was satisfactory. 

5. Difficulty in breathing was mild and transient when it occurred. 
Prophylaxis and treatment have already been given. 

6. Diluted duration of anesthesia was a practical objection in 26 
eases. One hundred mg. of procaine pi’oduce anesthesia usuall}’' lasting 
50 to 60 minutes which is enough to complete most operations. When 
supplementary general anesthesia is required it was obseiwed that it 
takes longer to induce it than is the case with primary general anes- 
thesia. 

7. Postoperative headache occurred in T per cent of the cases. None 
persisted beyond the fifth postoperative day. 

8. Complete failure of anesthesia was noted in 10 cases, or 2.9 per 
cent. Two cases of unilateral anesthesia occurred. Faulty injectional 
technique, defects in potency of the di*ug, or anatomic spinal anomalies 
may be responsible. 

9. Mortality due to the anesthetic I'emains as a dangerous reality. 
No such instance, however, occurred in this series. The 4 patients who 
died -were: (1) Patient with placenta previa who expired of complicating 
gastric hemorrhage on the twelfth postopei’ative clay; (2) one with 
severe hypertensive toxemia who died on the ninth postoperative day; 
(3) death one day postoperative of uncontrollable post-partum con- 
^mlsive toxemia; and (4) death on the second postoperative day of 
pulmonary embolism. 

Cosgrove reported 244 abdominal sections done under spmal anesthesia 
with “no mortality in this group immediate or remote,” attributable to 
tue anesthetic. Brindeau in 1935 reported 100 cnsarean sections per- 
mrined under spinal anesthesia Avilh no deaths or serious complications. 
De believes this form of anesthesia is ideal for cesarean section. A. 
■'Juca in pointing out the achmntagcs of lumbar anesthesia in 86 eases of 
cesarean section stated that it has no danger or aftereffects. iM. L. Perez 
•"•nd L. D. Guglielmo (Buenos Aires) used .spinal anesthesia in 95 ee.sar- 
(“an sections. The one death Avbieh occurred four hours after a cesar- 
ean section was due to toxemia and not to the spinal anesthesia. Tliey 
state, “Not a single death could be attributed to the anc.stbe.sia.” Add 
0 the.se several series the 345 eases herein reported and the total is 870 
wses of section done under spinal anesthesia without ane.sthetic mortal- 

10. Neurologic complications or sequelae have not been observed. 
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Contraindications 

1. Heart failure, coronary disease, and syphilitic aortitis. 

2. Central nervous system disease. 

3. Osseous disease or marked deformity of the spine. 

4. Lumbosacral infection interfering with aseptic puncture. 

5. Septicemia. 

6. Psychosis or serious neurosis. 

7. Hypotention persisting below 100 mm. Hg systolic after sub- 
cutaneous injection of % gr. of ephedrine. 

8. Hypertension above 180 mm. Hg systolic if associated with ar- 
teriosclerosis. 

9. Shock. 

10. Severe anemia. 

11. Absence of an experienced anesthetist capable of promptly recog- 
nizing and dealing with unfavorable reactions ; and 

12. Absence of oxygen supply and apparatus for protracted artificial 
respiration. 

Summary 

The report is based on a study of 565 consecutive and unselected 
cases of cesarean section in 345 of which spinal anesthesia was used. 

There was no mortality attributable to the spinal anesthetic. 

Although 220 of the entire seines ivere performed under other tj^ies 
of anesthesia, the preference has been for spinal. 

The drugs used, their dosage, and the technique of injection are de- 
tailed. 

The incidence and treatment of unfavorable reactions, and precaution- 
ary measures for their prevention are given. 

The reasons for the preference of spinal anesthesia and its objections 
and contraindications are presented. 

Acknowledgment is due Dr. Leo S. Scliwartz, Chief of Staft, for his valuable 
lielp in the composition of this report. To the several statf members whose case 
records have been utilized, thanks are hereby tendered. For the task of collecting 
fundamental data credit is fully accorded to Miss Roselle tVolfson. 
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^ EVALUATION OF THE TEANSVEESE CEEVICAL 
CESAEEAN SECTION 

A Eeport Based on a Study of 208 Cases 

Gerald W. Gustafson, M.D., P.A.C.S., Indianapolis, Ind. 

{From the Department of Obstetrics and Gynecology, Indiana University School of 

Medicine) 

A ll low cervical cesarean sections may be grouped into two types, 
according to the Ioav segment approach, namely, the first, trans- 
or intraperitoneal and second the extraperitoneal. Peiitoneal exc usion 
operations are in reality of the intraperitoneal type. Again in eac i 
type, the lower uterine segment may be entered with a longitnc ina 
or transverse incision. Among the various extraperitoneal opeiations, 
the Latzko operation employs the longitudinal incision and the AA ateis 
operation utilizes the transvei’se. Enthusiasm for the lattei opeiation 
has increased interest in the transverse incision. 

There are two questions which are unanswered to many of us. (1) 
Is the extraperitoneal approach safer for those eases having had tests 
of labor, the so-called potentially infected cases? (2) If a frankly 
infected case is terminated abdominally, what is the safest operation 
to use? Proponents of the extraperitoneal approach ai’e probably too 
enthusiastic. For instance, in their recent book, Eicci and Marr make 
the statement, “the extraperitoneal approach eliminates the common- 
est type of fatality following cesarean — generalized peritonitis, and 
again, “this type of delivery, the extraperitoneal retroA'esical approach, 
is no more than a vaginal delivery performed suprasymphysially. 
Obstetric literature does not corroborate either statement. 

This author is in agreement with Gordon and Eosenthal who state, 
“there is reason to belieA’'e that the amniotic spill is not nearly as im- 
portant as the remaining infected uterus as a cause of fatal sepsis. 

This paper does not attempt in itself to answer the above questions 
hut is simply the results of the author’s experience with the intra- 
peritoneal transverse cervical cesarean section. It comprises the facts 
concerning the 208 sections of this type performed by hiin since 1933. 
In eveiy case the peritoneal cavity was exposed to amniotic fluid. 

To Beck and DeLee go the credit for popularization of low cervical 
cesarean section in this counti’y. The first reference to the transverse 
cervical cesarean section that I have seen in American literature was 
made by John Polak in 1926. In discussing a jiaper by Phancuf, Polalc 
stated as follows, “hlonro-Kerr has demonstrated recently wliat I be- 
lieve is the last word in low section, namely, the transverse uterine 
incision through the thinned out cervical segment.” The following 
year Phancuf published his technique using the semilunai- transvei-.se 
incision and in 1931 he reported 198 cases with a maternal mortality 
of 3 per cent and a fetal mortality of 4.5 per cent. In 3935 TTofi'ernan 
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reported 150 eases with no maternal mortality while in 1936 Phaneuf 
published a paper with an additional 160 cases with one maternal 
death. In an analysis of all cesarean sections done at the Coleman 
Hospital from 1927 to January 1, 1936, several operators, this au- 
thor reported in 1937, 88 transverse cervical cesarean sections with a 
maternal mortality of 3.4 per cent. Among other reports on transverse 
operations were those by Aeosta-Sison in 1937 and of Leighton in 1938. 
Among those favoring the operation today are Stander, Waters, Gor- 
don, and Phaneuf. However, many of the large obstetric services have 
preferred the longitudinal low cervical operation and, despite the large 
number of papers on cesarean section, there have been eomparatii'^ely 
few concerning the transverse cervical type. 

The present series then represents all of the transverse cervical 
cesarean sections personally performed by the author. These opera- 
tions were done at the four Indianapolis hospitals and were distributed 
as follows; St. Vincent’s Hospital, 27 ; Indianapolis City Hospital, 9; 
Methodist Hospital, 101 ; and Coleman Hospital, 75. \ 

Technique 

Preoperative Preparaiion . — In the elective cases, each patient was 
especially prepared the evening previous to operation. In addition -to 
a soapsuds enema, perineal and abdominal shaving, the abdomen was 
prepared by scrubbing with green soap and ether. Then tincture of 
merthiolate was applied and the abdomen covered Avith sterile towels. 
A barbiturate, such as amytal, was given that night for sleep. The 
next morning a catheter was anchored and left open to drain during 
the operation. Sodium amytal, gr. vi, and atropine sulphate, gr. Mdoj 
were given three-quarters of an hour before the schedule time for 
operation. No imginal antiseptic urns used in any of the cases. Just 
before operation the abdomen was again scrubbed with green soap, 
ether and tincture of merthiolate applied. 

If patients had had a test of labor, often an intraAmnous injection 
of dextrose in sterile Avater Avas gwen preoperatwely. The abdomen 
Avas also prepared as in the electhm case but time intei’Aml betAveen 
preparation Avas shorter. 

Operative Technique . — Our technique has been essentially the one 
that Phaneuf described, differing slightly in three points. First the 
visceral peritoneum and bladder haim been dissected doAATiAvard fully 
as far as if one Avere doing the longitudinal incision. Occasionally, 
after a prcAdous longitudinal Ioav cerAueal section, this is impossible 
as the Ausceral peritoneum Avill be so adherent to the loAver uterine 
segment. We haAm felt that our patient Avas safer if Ave could start 
the incision just as Ioav on the loAver uterine segment as possible and 
then bring it curAung upward on either side. The second point is that 
in the last 116 cases I have routinely thoroughly examined the interior 
of the uterus for cA'idenee of abnoi’mal placental implantation, eAudenee 
of submucous fibroid, or unsuspected injury to the uterus. The neces- 
sity for tliis Avas pointed out by this author last year but deseri^es i’_e- 
empliasis. Since this has been done there has been no increase in 
morbidity and the procedure is an increased safeguard to the patient. 
The third point is that sponges Avere not used to Avail off the uterus 
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as I believe that the spill is of little or no importance in the prodnctipn 
of infection. The ability of the peritoneum to withstand one initial 
insult is too little appreciated. 

The uterus was not packed routinely but only on indication such as 
in eases of placenta previa or abruptio placentae. In my experience, 
routine iiacldng of the uterus leads to increased morbidity. 

Postoperative Care . — Intravenous dextrose, usually a 5 per cent solu- 
tion in sterile distilled water, was given every eight hours until the 
patient had been able to take adequate amounts of fluid by mouth. 
The first 24 hours, only tap water was permitted, the second day, hot 
unsweetened tea and fat-free broth if the patient was hungry. Usually 
the indwelling catheter was kept in place until 6 hours before the first 
enema which was given on the third postoperative day. After the 
initial enema, soft diet was permitted. By delay in feeding, it has 
been our experience that the patient is more comfortable^ and has 
fewer gas pains. Enough morphine is given to keep the patient com- 
fortable. In only two of the cases was distention so great that the 
'Wangensteen suction apparatus was used. If the patient runs an 
afrebrile course, we do not disturb the abdominal dressing until about 
the tenth day when skin clips or black silk are removed. Usually a 
high back rest is given on the tenth day, a slight elevation permitted 
shortl 3 ’’ after operation and the patient sits in the chair on the twelfth 
or fourteenth day. 

Disadvantages of the Transverse Incision 

In cases where large varicosities are present on the lower uterine 
segment, ive have favored the longitudinal incision because obviously 
a smaller amount of lileeding will be encountered if the incision can be 
placed between varicosities instead of across them. Bleeding is also 
apt to be much greater if the transverse incision is used in placenta 
previa when the placenta is located on the anterior wall. However’, 
with the abdomen opened, particularly in cephalic presentation, one 
can usually tell whether placental tissue intervenes between the anterior 
wall and the baby’s head, before the incision is made. If in making 
the incision large sinuses are encountered, bleeding may easily be con- 
trolled by application of Kellj’^ clamps. 

Much has been written about the possibility of extension of tire in- 
cision through the large uterine vessels. We have never encountered 
this, though in one or two cases we have been surprised to find a small 
opening in the broad ligament without extension of the uterine in- 
cision. These were sutured and no harm was done. In tliree cases 
where there was extension of the incision, the extension was downivard 
m tlie midline of the lower uterine segment. In each case the extension 
was simply repaired with interrupted sutures. 

Thrombophlebitis occurs after this type of incision as it does in all 
ce.sarean sections. However, the only fatal case of pulmonai’y embo- 
lism that I have had after cesarean section was after a longitudinal 
low cervical section. 

^^e have rarely had difficulty in approximating the uterine edges 
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lieeaiise of difference in thickness. Especially is this true when the 
incision is started as low in the lower uterine segment as possible. 

Advantages of the Transverse Cervical Cesarean 

Easier Extraction of the Baby . — It is a simple geometric fact that 
the transverse incision made in the lower uterine segment is much larger 
than a longitudinal incision in that same lower uterine segment can pos- 
sibly be. While it is true that in many eases the lower uterine segment 
is long enough for an adequate longitudinal incision, there are many 
cases, particularly of the elective type, where such is not the ease. 
Usually it is not necessary to apply forceps in the transverse cervical 
while in the longitudinal, the opposite is true. There is a certain small 
percentage of cesarean section babies that die from intracranial hem- 
orrhage or become cerebi’al spasties. While in many cases the forces 
of labor during a trial labor may have damaged the baby, still it seems 
logical to use an adequate incision. 

Protection Against Infection . — If a longitudinal incision has to be 
extended toward the fundus or is inadvertently torn in that direction 
so that the visceral peritoneum cannot cover the entire incision, obvi- 
ously the advantages of the low ceiwieal operation' are nullified. That 
accident does not happen after the transverse incision and I have never 
seen a transverse incision that was not kept entireW in the lower 
uterine segment. Neither have I witnessed peritonitis in a iiatient 
having had the transverse incision. Neither series of Phaneuf showed 
peritonitis in the transverse cervical cesareans, but 1 of 2 of his ex- 
traperitoneals reported, died of peritonitis. It is my firm opinion that 
we do not have to fear entering the peritoneal cavity if the wound we 
leave in the uterus is so placed that, should suppuration occur in it, 
there will be no communication with the peritoneal cavity. A patient 
with an infected uterine wound placed retroperitoneally Avith inade- 
quate drainage may die from sepsis but rarely from peritonitis. 

Indications for Operation 

My attitude toward indications for cesarean section has been given 
in a preAnous paper.® Table I gNes indications for the operations in 
this series. 

Parity of the patients in this series is giA'^en in Table II. Of those 
patients Avho had had preAuous cesarean, 19 had 1 previous classic 
operation, 23 had 1 preAdous transAmrse ceiwical operation, 2 had 1 
preA’ious longitudinal loAV cerAUcal, 2 had 2 preAdous classics, 3 had 
2 preAdous transAmrse ceiwical operations A\diile 1 had had 1 previous 
classic and 1 preAdous longitudinal Ioav cervical operation. 

Anesthesia 

No patient lost her life because of anesthesia though one patient 
haAdng had cyclopropane Avent into profound shock some tAVo hours 
after the operation. Types of anesthesia used in this series are shoA\n 
in Table III. 
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Table I. Indications (Total 208) 


1. Previous cesarean section 50 

2. Contracted pelvis with disproportion (•! brow presentation) 84 

3. Diabetes _ S 

4. Breech, para i, large baby, borderline pelvis 18 

5. Pre-eclampsia 23 

6. Eclampsia 2 

7. Chronic vascular renal disease _ 1 

8. Chronic glomerular nephritis with toxemia 1 

9. Placenta previa 7 

10. Abruptio placentae 4 

11. Organic heart disease S 

12. Previous amputation of cervix 2 

13. Transverse presentation with uterus areuatus 1 

14. Unexplained intrauterine death of first baby near term 2 

15. Prolapse of cord 2 


Table II. Parity op Patients 


Para i 

133 

Para ii 

63 

Para iii 

10 

Para iv 

1 

Para vi 

1 


Table III. Anesthesia 


Cyclopropane 

68 

Ethylene 

33 

Ether 

44 

Local 

16 

Nitrous oxide ether 

47 


Transfusions 

One Inindred and seventy-foiu' did not require transfusions while 25 
patients had 1 transfusion, 8 had 2 transfusions, and 1 patient required 
3 transfusions. It is very much worth while to have the patient tjqied 
and a donor ready, especially if that particular hospital in use does 
not have a blood bank. 


Maternal Mortality 

There were two mothers lost in this series, giving a mortality of less 
than 1 per cent, namely, 0.96. One patient was lost from postoperative 
hemorrhage due to my lack of appreciation of the extent of the pa- 
thology. The patient had a placenta previa eervicalis inereta and this 
was her second section. Hysterectomy should have been done. 

The other case was one of organic heart disease of long standing. 
Hie cardiologist and I decided to permit labor and after 12 hours de- 
compensation occurred. Compensation could not be restored and sec- 
tion was done in the interest of the Iiaby. the mother dying 12 hours 
later. 

It is significant that no mother died of infection of peritonitis. 

Fetal Mortality 

T hundred and ten children ivere delivered and 7 did not .survive 
I wo bahies were stillborn and 5 were neonatal deaths. The fetal mor- 
tality was 3.3 per cent. Causes of death are shown in Table IV. 
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Table Fetal Deaths 


Prolapsed cord 1 

Hydroceplialus (x-ray was not convincing) 1 

Abruptio placentae . 1 

Diabetes of mother 1 

Atelectasis and congenital heart 1 

Prematurity 1 

Spina bifida 1 


Maternal Morbidity 

The Elective Case . — There were 105 eases in the series of this type, 
77 eases shoiving no morbidity and 28 that had morbidity, an incidence 
of 26.6 per cent. The standard tised was that of the American Com- 
mittee on Maternal Welfare. While many would question the advis- 
ability of doing anything but a classic section in this group, I prefer 
the low cervical because of the smooth- commleseenee, the lowered inci- 
dence of adhesions, and the increased safety of the sear in following 
pregnancies. 

Cases Having Had Tests of Labor . — Table VI shows morbidity of all 
eases according to hours of labor, Table VII giving morbidity accord- 
ing to cervical dilatation and Table VIII according to condition of 
membranes. Even with x-ray pelvimetry, we consider tests of labor 
in borderline cases as essential to the lowest incidence of cesarean 
section. 

The Infected Patient . — This author still believes that the Porro op- 
eration is the safest procedure in the frankly infected patient. As long 
as the uterus remains with an infected incision in it, whether the 
operation has been extraperitoneal or intraperitoneal low ceridcal, 
there is definite danger of sepsis. Fortunately, this type of case is 
now rarely seen. 


Table V. Morbidity in Cases Having Additional Operative Procedure 



MORBIDITY 

NO MORBIDITY 

TOTAL 

Cornual resection 

3 

14 

17 

Madlener sterilization 

2 

5 

7 

Irving sterilization 

2 

2 

4 

Bilateral salpingectomy 

1 

4* 

5 

Myomectomy 


2 

2 

♦One previous Madlener; 1 previous cornual resection. 


Table VI. Morbidity According to Hours of Labor 



MORBIDITY 

NO MORBIDITY 

Elective 

28 

77 

1 to 6 hours 

6 

5 

7 to 12 hours 

10 

15 

13 to 24 hours 

16 

22 

25 to 48 hours 

14 

14 

48+ hours 

1 



T.<vble VII. Morbidity According to Dilatation of Cerwx 


0 to 2 cm. 
3 to 5 cm. 
6 to 9 cm. 
Complete 


JIORBIDITY 

2S 

19 

20 
S 


no morbidity 
77 
20 
33 
3 
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Table VIII. Morbidity According to Condition of Membranes 



MORBIDITY 

no morbidity 

Intact 

Buptured for 

53 

109 

1 to 6 hours 

6 

5 

7 to 12 hours 

6 

4 

13 to 24 hours 

6 

9 

25 to 48 hours 

4 

6 

Table IX. Known 

Cause of Morbidity 


Wound infection 


10 

Cystitis 


3 

Thrombophlebitis and pleurisy with effusion 

1 

Thrombophlebitis 


3 

Loehiometra 


2 

Endometritis 


6 

Pyelitis 


12 

Upper respiratory infection 

1 

2 

Gastroenteritis 


1 

Massive collapse of lung 


1 


The greatest risk that I have subjected a patient to is in this series. 
Forceps had been applied in the home by her physician and I also 
attempted forceps in the hospital. Station was about -1 and the pelvis 
very flat. In spite of proper application, the head would not enter 
the pelvis. The uterus was tetanically contracted so as to contraindi- 
cate version. The baby was in good condition. A transverse cervical 
section was done and a live baby obtained. The patient made a nice 
recovery except for a slight abdominal wound infection. Incidentally, 
she has never again become pregnant so that conservation of the uterus 
lu these eases is, in some instances, theoretical conservation only. 

Another case had had a previous transverse cervical cesarean after 
toreeps had been applied and failed, by another operator. She did 
not develop peritonitis and at the time I operated upon her had no 
adhesions. 


A third case in this series was operated on after many hours of labor 
and with membranes ruptured several hours. The fetus and interior 
ot the uterus both had a foul odor and infection was oliviously present- 
yet no peritonitis developed. ’ 

The resistance in intraperitoneal low cervical operations against peri- 
tonitis is also illustrated by case 10643 (iM.TI.). Her second cesarean, 
a transverse cervical, is in this series. ^Yit]l her first pregnancy at 
term she developed an acute appendieitis. A suppurating appendix 
(uot ruptured) ivas removed. Two days later labor started and was 
O'y paniHil. She had a dystocia dystrophia .syndrome-type pelvis, 
ana after 24 hours the head had made no attempt to enter'the pelvi.s. 
- longitudinal low cervical cesarean was done. The patient developed 
yoiind infection but made a good recoverv without develonin*'- aiiv 
cvKience of peritonitis. ' i ^ . 

1 affinal Deliveries Followiiifi Cesarean Feeiion . — In this series, 4 pa- 
lenis have since delivered vaninally. A para ii operated upon for 
I acenta previa has since had 2 normal dclivorie.s. Another para ii 
operated upon for the same reason has had a normal dcliverv. Two 
operated upon re.speetivoly for fulminating prc-eclampsia 
delivered vaginally. We have no knowl- 
?e of any rupture following any of the sections reported. 
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However, in tlie three women upon whom I have performed three 
transverse cervical cesareans, the entire lower uterine segment ap- 
peared very thin hut no sear could he identified. Many of the cases 
having had previous classic operations showed wide, thin, easily iden- 
tified sears. Also, adhesions were much more common in the cases 
having had previous classic operations. 

Upon one patient I later performed a total hysterectomy. Sections 
were made down the lower utenne segment and the pathologist reported 
as follows, ‘ ‘ Sections through the uterine wall at site of former cesarean 
closure show an architecture that is difficult to identify between that 
and ordinaiy uterine wall. Line of sear is broken and interrupted and 
blends into general architecture of the uterine musculature.” 

Summary and Conclusions 

This study is based on 208 transverse cervical cesarean sections per- 
formed by the author since 1931. They were performed under average 
conditions in four Indianapolis hospitals, two of which have separate 
operating rooms for cesarean sections in the maternity department. 

There were two maternal deaths in the 208 operations, a maternal 
mortality of 0.96. Neither death was due to infection nor peritonitis. 
One hundred and five of the cases were elective while 103 had been in 
labor from 1 to 48 hours. The cause of one death was hemorrhage and 
the other was due to cardiac failure. 

Two hundred and ten children were delivered and 7 did not survive. 
Two babies were stillborn and 5 were neonatal deaths. 

Twenty-three patients had 1 previous transverse cervical cesarean 
while 3 patients had had 2 previous transverse cervical cesareans. No 
ruptured sears were encountered. 

Substitution of the extraperitoneal operation for the transverse cer- 
vical operation would not have lowered the maternal mortality in this 
scries. 

Adequate tests of labor may be safely given if the transverse cervical 
operation is used. 
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ANDROGEN THERAPY IN PELVIC MALIGNANCY- 

Clayton T. Beecham, B.S., M.D., Philadelphia, Pa. 

(TTrom ihe Devartment of Obstetrics and Gynecology, Temple University Medical 

School) 

'THE management of patients having skeletal metastases from mam- 
1 mary cancer has always been difficult, hut new hope for these pa- 
tients was given by Ahlliom^ in 1930, who advocated x-ray castration in 
this condition. Inasimich as the effect of such treatment is to greatly 
diminish the amount of circulating estrogen and theiebj ea\e a propor^ 
tionately large amount of androgen in the blood stream, Lacassagne,- 
Raynaud,=* Murlin," and Nathanson and Andervont-’ all suggested anc 
published papers about their experiences in treating this con ition wi i 
iniections of the male hormone. Results were somewhat encouraging in 
that the individuals often appeared to he subjectively improved although 
the basic condition was not affected. Loeser'* recently presente ns ex 
periences in treating six similar patients by means of implantations o 
testosterone propionate or progesterone (both said to be antagonistic to 
the follicular hormone) . Of the six cases, three had extensive metastases 
prior to therapy and two of these were seemingly partially arrestee . le 
other three patients had no metastases, and none developed in the sub- 
sequent five years. In all these investigations, however, the results aie 
hy no means uniform and this type of therapy must still be consideied 
to be in its experimental stages. 

Since it is a well-known fact that the male sex hormone has a ]iro- 
nounced atrophy-inducing effect on the ovary, we submitted a small 
group of patients with ovarian carcinoma (also two other individuals 
with carcinoma of the cervix) to androgen therapy. Tliese cases weie 
hopeless from a clinical point of view and we felt that no harm could 
result from endocrine therapy. Unfortunately our observations had to 
he entirely clinical as we were unable to study tliese patients with hor- 
mone assays. 

Case Reports 


Case 1.— C. B., 47, white, parous woman admitted to Temple Univer- 
sity Hospital on August 4, 1942. She was found to have an early car- 
cinoma of the breast as well as cai’cinoma of the ovary. X-ray studie.s 
demonstrated a probable beginning metastatic lesion in the spine and 
definite lesions in the lungs. A simjile mastectomy and an exjilorator,! 
laparotomv were performed. At operation a large, fixed, solid tumor, 
23 hy 33 cm., was found to be filling the pelvis and reaching to the um- 
hilieus. The capsule was broken through and the surrounding tissue, was 
already invaded. Biopsv revealed adenocarcinoma of the ovary. On 
September 4, 1942, te.sto’stcronet propionate thcra]iy was instituted (10 
mg. three times per week). At this time her weight, was 113 iiounds. 
At the end of one week of such therapy the patient felt belter, her 

, Mtond boforo tbo Klcvonth Annual Gr.Klunto Short Courfo. June 21 to 20. l'M.2. 
•l.'ichsonvillt*. Florida. 
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strength, -was improved, and she had gained two pounds in weight. The 
dosage was increased to 20 mg. and finally 30 mg. three times per week 
until she had received a total of 270 mg. The patient continued to feel 
stronger and more comfortable although after one month of therapy she 
again began to lose weight. Six weeks after androgenic therapy was 
started she appeared to be better than at any time since she had been 
under our care. Suddenly, however, the patient developed extreme 
Aveakness and Avas unable to come to the clinic. She remained in bed at 
home and five Aveeks after the last injection of testosterone, a large 
amount of suppurative material spontaneously drained through the rec- 
tum and the abdominal mass disappeared, leaving only a “frozen pelvis” 
and no palpable mass. kleauAAdiile the patient had had no pain. Two 
AA'eeks later she died probably of the pulmonary metastases. An autopsy 
Avas not obtained. 

Case 2. — H. F., 74, AAdiite, nulliparous patient Avas admitted to Temple 
University Hospital on l\Iareh 4, 1942. Examination revealed a firm, 
fixed tumor mass in the pelvis, extending to 9 cm. above the sjunphysis 
pubis. Exploratory laparotom 5 ^ revealed an inoperable carcinoma of the 
right ovary, Avith biopsy demonstrating adenocarcinoma of the ovary. 
She Avas given deep x-ray therapy over 2 i)ortals, but the tumor did not 
regress. The patient Avas extremely feeble, Aveighing but 118 pounds. 
Although her Aveight remained constant there Avas no appreciable change 
in the patient over a period of six months. On September 17, 1942, 
testosterone therapy Avas started. Ten mg., tlien 20 mg., and finally 30 
mg. three times per Aveek Avere given. The mass at the beginning of 
treatment measured 22 by 28 cm. and the patient’s Aveight Avas 1181/^ 
pounds. After three Aveeks of this therapy she Avas much stronger, her 
appetite Avas good, and in her oAvn Avords she Avas “feeling fine.” After 
five months of this treatment she liad gained seven pounds but the 
groAvth had increased to 23 by 35 cm. A punch biopsy revealed the 
same cytology as before treatment. Therapy Avas discontinued after 
1,310 mg. testosterone propionate had been gUen. At the end of one 
month Avithout treatment the patient Jjegan to fail rapidly and was re- 
admitted to the hospital, djdng in cachexia ]\Iay 27, 1943. Autopsy 
demonstrated a gross increase in the size of the carcinoma, and histologic 
sections shoAved the same structure as before therapy. 

Case 3. — F. F., 43, Negi’ess, parous indhddual Avas admitted to Temple 
University Hospital December 20, 1942. A diagnosis of Stage IV- car- 
cinoma of the cervix Avas made. Thei’e Avere metastatic lesions in the 
bladder and throughout the pelvis. It Avas believed that nothing could 
Im done for this patient except administering sedatives for pain. One to 
1^/2 grains of morphine Avere I’eciuired daily. On January 18, 1943, 
testosterone propionate (25 mg. daily) AA'as started. Within forty-eight 
hours the patient no longer required morphine. Tavo Aveeks later in- 
creased nitrogen retention Avas noted and the patient died in uremia one 
month after testosterone therapy Avas instituted. A total of 700 mg. Avas 
giA'en and at autopsy there Avas no change in the cellular structure from 
that seen on the biopsy taken at admi.ssion. 

Case 4. — ^W. D., 32, white nulliparous patient Avas admitted to Temple 
Unwersity Hospital on Januaiy'21, 1943. The patient gave a histor}' of 
having had “some x-ray treatments” during the past six months for a 
mass in the loAver abdomen. This procedure had been carried out 
AAnthout a diagnosis and the roentgen ray dosage Avas questionable. A 
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small exploratory abdominal incision was made on January 23, 1943, 
wliieli revealed an inoperable solid carcinoma of the ovary. Biopsy 
proved the neoplasm to be adenoeai’cinoma. On January 25, 1943, tes- 
tosterone therapy was initiated (25 mg. daily). _ The large abdominal 
mass did not regress although tlie patient was subjectively better. After 
595 mg. of testosterone propionate liad been given she Avas discharged 
from the hospital. At that time there Avas no evidence of secondary 
sex changes, and the patient continued the androgen therapy at home, 
receiving an additional 400 mg. She Avas readmitted to the hospital on 
March 15, 1943, and slated that .she Aims stronger and in better spirits 
than ever. HoAvevor, tliere Avas marked hirsutism, complete breast atro- 
phj'", and her Amice Avas definitely masculine. There appeared to be no 
regression of the tumor and in s])ile of the apparent improAmment in the 
patient avc did not feel justified in continuing the testosterone. Deep 
x-ray therapy Avas started, 650 to 1250 R. over 4 portals being given. 
With this treatment the patient improved rapidly for a short time. 
HoAATAmr, ascites soon dcAmloped, the patient lost Aveight, developed 
anorexia, and Avhen last seen on August 1, 1943, her condition Avas very 
poor. 

Case 5. — M. B., 50, Avhite, nulliparous patient Aims admitted to Temple 
Unwersity Hospital on Octolier 9, 1942. She Avas found to have a squam- 
ous cell carcinoma of the cciwix (Grade III). Preliminary roentgen 
ray therapy (2,000 R. over 6 portals) Avas started. On December 9, 
1942, she received a total of 6,600 mg. of radium applied to the cervix, 
fundus, and parametria. Her condition apparently improved until May 
27, 1943, Avhen she Avas found to have pulmonary metastases, Avith con- 
siderable chest and supra clavicular pain. Testosterone propionate 25 
mg. three times a Aveek Avas started, and before her death July 31, 1943, 
the patient had received a total of 275 mg. After her second injection 
the patient claimed to have felt better and her pain disappeared. No 
sedation Avas required at any time after testosterone Avas started. 

Case 6. — ^M. A., 53, Avhite, parous patient aa'us admitted to Temple 
University Hospital on December 11, 1942. She Avas operated on Decem- 
her 15, 1942, and Aims found to haA'e an OAmrian tumor Avith a large 
amount of serosanguineous fluid in the peritoneal cavity. The pelvis 
contained a large friable tumor of the right ovary. The uterus had 
multiple fibroids. The bladder, peritoneum, and cul-de-sac, as Avell as 
the boAvel Avails, Avere covered Avith metastatic implants. A supravaginal 
hysterectomy and bilateral salpingo-oophorectomy Avere performed. His- 
tologic sections revealed a papillary adenocarcinoma of the ovary and 
uterine fibroids, and adenomyosis. The patient’s condition Avas fairly 
pod until about June 1, 1943, Avhen she Avas readmitted. There Avas a 
large amount of fluid present AA’ith multiple nodules, noted bj^ palpation, 
inn cul-de-sac. Deep x-ray therapy over 2 portals 

(plOO R.) ^Yas given, to no avail. On June 30, 1943, because of severe 
abdominal pain, testosterone propionate Avas started in doses of 25 mg. 
every_ day. After five injections she experienced severe nausea and 
pmitmg, and the pain Avas unrelieved. Medication Avas discontinued 
but ^instituted two Aveeks later. The same reaction occurred after 125 
mg. had been given and again therapy Avas stopped. This patient re- 
eeiA'ed a total of 250 mg. Avith Amry distressing effect. At present her 
condition is very poor. 



852 A5IERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

Comment 

AlthoiTgh the final results in these eases were identical to similar cases 
which did not receive androgenic therapy, I am of the opinion that 
this comparatively new method of treatment is definitely worth while. 
The pain experienced by these patients was almost completely relieved 
in the majority of cases and constitutionally, they were much improved 
as evidenced by their gain in weight. Such results cannot be expected 
from opiates and deep roentgen ray therapy. It is interesting, to note 
that none of the cases demonstrated evidence of reduction in size of the 
neoplasm, nor were histologic chairges found. 

It is unknown how the male sex hormone brings about this improve- 
ment. However, it is Imown that there would appear to be a balance 
which normally exists between tlie amounts of male and female sex 
hormone in the body. If it is assumed that one of the factors in the pro- 
duction of cancer of this type is an excess of estrogenic substances in 
the body, it seems not unreasonable to expect that the administration 
of massive doses of androgens will counterbalance the excess of estro- 
gens, perhaps causing the level of the latter to become even lower than 
normal. This should logically tend to inhibit the rapid extension of the 
growth. However, it did not. It is difficult to see how pain was so 
promptly and effectively relieved. Accordingly, until more evidence is 
accumulated, the treatment must be considered empirical. However, this 
should not be misinterpreted as implying that the therapy is not of value. 
We believe that it is, and would be interested in an extension of its use. 

Summary 

1. Six cases of pelvic malignancy have been submitted to testosterone 
propionate therapy. 

2. Pain was rapidly and almost completely relieved in most eases, 
and the patient’s general condition was improved. 

3. Androgenic therapy should be further tried in cases of this type. 
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ABSORPTION OP RADIOACTIVE SODIUM INSTILLED INTO 

THE VAGINA 

W. T. POMMERENKE, M.D., AND P. F. PIaHN, Ph.D., ROCHESTER, N. Y. 

(From the Departments of Obstetrics and Gynecology, and Pathology, The Uni- 
versity of Fochester School of Medicine and' Dentistry and Strong Memorial 

Hospital) 

T he vaginal wall, with its thick stratified epithelinm overlying the mus- 
cular and connective tissue layers, might appear to present a 
fairly formidable barrier to the absorption of drugs. This notion 
coupled with the fact that the liiiing of the vagina is relatively insensitive 
to pain has led to the widespread and often indiscriminate employment 
of many kinds of medicaments in the form of douches, tampons, 
and suppositories. Such self-administration of potentially potent 
pharmaceuticals, often as an act of desperation, is readily understand- 
able. Physicians have often lieen guilty of condoning the practice, if 
not actually prescribing this form of medication, believing that- the 
agents employed produce only a local effect. To be sure, many prepara- 
tions used for douching are quite innocuous and acceptable to both the 
physician and the patient. However, it must be stressed that many 
preparations may be given with impunity only when used in proper 
dilutions and when the vaginal wall is relatively intact, and the cervical 
canal closed. 

Women whose uteri have been removed continue to have moist vaginas. 
There may be no visible escape of moisture to the outside. This suggests 
both secretion and absorption of fluid by the vaginal wall. However, 
some evaporation at the outlet doubtless occurs. The familiar observa- 
tion that the secretion of an hematocolpos released at the incision of an 
imperforate hymen of the postpubescent girl is thick, tarry, and much 
more viscid than normal menstrual blood, provides further evidence of 
fluid absorption by the vagina. 

Robinson® quotes an opinion that a substance or substances absorbed 
by the vagina from semen has been credited wdth constitutional improve- 
ment of certain patients. He also cites evidence that semen is retained 
posteoitally in mares and cows. And on this same subject, Duncan^ 
wites as follows: "In the great majoritj^ of women, the semen is re- 
tained.” Clear distinction between vaginal, cervical and uterine ab- 
sorption is, however, not made. That the vaginal walls of certain rodents 
|aay be actually invaded by living spermatozoa has been demonstrated 
by Kohlbrugge."* Robinson has presented experimental evidence that po- 
tas^um iodide and sodium salicylate may be recovered in the urine 
within one hour following introduction into the vagina. Less rapidly 
excreted in the urine are quinine, cane sugar, and phenol red. hlethyl- 
ene blue, if absorbed at all by the vagina, is absorbed only in minute 
quantities. Maeht® has compiled an extensive list of published accounts 
which emphasize the toxicologic consequences of the absorption of vari- 
ous poisons through the vagina. In addition, he employed physiologic 
und chemical tests demonstrating that numerous drugs, poisons, alka- 
loids, inorganic salts, esters, and antiseptics may be absorbed from the 
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vaginal walls of the clog and eat. Cases of merenrial and phenol poison- 
ing resulting from the use of strong vaginal douches are cited by Graves® 
as evidence of the absorbing property of the vagina. By means of an 
immunologic method, Kosenzweig and Walzer'^ were enabled to detect 
the almost immediate absorption of peanut protein from the liuman 
vagina and cervix. 

In planning the present study the authors chose as a test substance a 
solution containing radioactive sodium. It was believed that such a 
preparation more nearly approximates a physiologic solution than many 
of the test substances which have heretofore been employed. It must be 
emphasized that concentrated solutions of foreign substances might well 
produce local changes, i.e., erosion or even ulceration. Absorption from 
such pathologic sites should not properly be constimed as normal ab- 
sorption. Another advantage of using the tagged sodium is that at sub- 
sequent recovery identification of the atom can be made with eertaintj^ 


Method 

Radioactive sodium,^^ as sodium chloride, was introduced into the 
vaginas of seven women. The amount of salt instilled ranged from 105 
mg. to 150 mg.; and about 10 e.c. of solution was used in each instance. 
To prevent leakage, the subjects’ hips were slightly elevated, and a small 
cotton tampon inserted just within the vaginal outlet. Blood samples 
were then taken at frequent intexwals from the cubital veins. Hemato- 
crit readings of the oxalated blood were determined in each case for'' the 
estimation of plasma in the circulation. In the calculations, it was esti- 
mated that 72 c.c. of blood per kilogram of body weight is present in 
the circulation. Following centrifugalization, deteiTninations of the 
radioactivity Avere made on the plasma, using a dipping type tube in 
conjunction with a Geiger-Miller counter.^ A portion of the original 
sample, was, in each case, reserved as a pilot sample to determine the 
purity of the isotope and to refer the individual activity measurement 
to a convenient empirical zero time. 


Results 


The results of these experiments are illustrated in Table I. 'Wide fluc- 
tuations are noted in the amounts of sodium absorbed, and quantitative 
absorption cannot be demonstrated under tlie existing conditions. No 
parallelism is noted between the amount instilled and that recovered 
from the blood. No effort Avas made to determine the surface areas of 
contact of the test solution Avith the Amrious A’aginas. Furtliermore, it 
Avould have been difficult to determine aecuratelj^ the extent to Avliieh the 
vaginal and cervical mucosae Avei'e intact in any particular subject. The 
data, do, hoAvever, shoAV the general range of absorption under certain 
conditions. Significant, ayc feel, is the observation that the greatest per- 
centage of absorption occurred in the eases of Avomen aaIio had recently 
been delNered or aaIxosc Amginas and ceiwices had been Amriously trauma- 
tized. It is at least strongly suggested by these experiments that the 
clinical condition of the A'aginal Avail and/ or cervix may be the important 
determining factor AA’hieh controls the amount of absorption. A normal, 
healthy A’agina might Avell tolerate A\'ithout detriment an antiseptic 


‘The .luthors make grateful acknowledgment to Dr. G. Dessauer of f. f’ 

Department of the University o€ Kochester for the preparation of the rauioactu 
sodium used in tliis study. 



POMMERENKE AND I-IAPIN : BADIOACTHTi: SODIUM IN VAGINA 855 


Table I. Showing the Per Cent of Eadioactive Sodium Instilled Into the 
Vagina Eecovered in the Circulating Plasma 


sub- 

ject 

TYPE OF CASE 

AMOUNT OF 
^ADIOACTTIVE 
SODIUAI 
INSTILLED 
ilG. 

INTERVAL BETWEEN INSTILLATION AND BLOOD 
SAMPLING 

HOURS 




Vj 

Bi 


2 

3 

5 

18 1 

22 

24 

A 

Normal 

105 

.02 

.04 


.05 






B 

Normal 

105 

.05 

.09 


.10 

1 





C 

Threatened 

jabortion. 

110 1 

.13 

.46 

.47 




1.37 

1 



D 

Postoperative 
12th day after 
subtotal 
hysterectomy 

105 

.05 

.18 

.24 

i 



1.5 

1 

1 



E 

Postoperative 
15th day after 
subtotal 
hysterectomy 

150 

3.5 

1 


1.0 

i 

1.1 1 

1.2 


1.2 1 


P 

Post partum 

9 th day 

150 

.81 


2.0 


2.6 

i 

3.3 



2.9 

G 

Post partum 
10th day 

105 

.23 

.41 

.88 




1.73 



H 

Post partum 
12th day 

no 

4.7 

7.3 

9.0 




11.5 

j 



douche which could cause serious disturbance when administered to 
a woman whose vagina or cervix remains bruised, lacerated, or other- 
wise traumatized as from a recent delivery, operation, or injury. 


Summary 

1. The use of radioactive sodium provides a delicate method whereby 
the transportation of this substance tliTOUghout the body may be accu- 
rately followed. 

2. Radioactive sodium readily passes into the general circulation fol- 
lowing its instillation into a traumatized vagina. Absorption from the 
intact vagina and/or cervix is less marked. 

3. These experiments suggest the need for special caution in adminis- 
tering douches containing poisonous ingredients, particularly when the 
vagina and/or cervix have been recently traumatized. 

References 

1. Ball, W. F., Haven, P. L., and LePevre, M. L.: Eev. Sclent. Instruments, 10; 
193, 1939. ' 

• Duncan, M. J. : Clinical Lectures on the Diseases of Women. London 1899 
^ J. A. Churchill, p. 72. 

4 tlynecology, Philadelphia, 1928. W. B. Saunders Co. p. 690. 

• li-olilbrugge, J. H.: Die Verbreitung der Spermatozoiden im Weiblichen Korper 

- vr befruehteden Ei. Arch. f. Bntu'iekl. 35: 105, 1912. 

r' J- Pharmacol, and Bxper. Therap. 10; 509, 1918. 

I- Hobinson, G. D.; J. Obst. and Gj-naec. Brit. Emp. 32: 496, 1925. 

• Hosonzweig, M., and Walzer, SL: Am. J. Obst. and Gynec. 45; 286, 1943. 

260 CuiTiENDEN Boulevard 

















CONJUGATED ESTROGENS IN HUMAN PREGNANCY SERUM- 

A. E. Rakoff, M.D., K. E. Paschkis, M.D.,t and A. Cantarow, M.D. 

Philadelphia, Pa. 

(From the Departments of Obstetrics, Gynecology, Physiology and Medicine of the 
Jefferson Medical College and Hospital) 

|T IS well known that the estrogens in the urine of pregnant women 

are present almost entirely in the conjugated state. It has been 
estimated^ that in the latter months of pregnanej’^ np to 98 per cent of 
the urinary estrogens are in a conjugated form from which they may 
be freed by acid hydrolysis. In the bile of pregnant women the estrogens 
appear to be present almost entirely as free hormone.^ That free estro- 
gens are present in high eoncentration in the serum during the last 
trimester of gestation is also well loiown; there are few data available, 
however, to indicate whether the estrogenic potency of human pregnancy 
blood or serum can be increased by acid hydrolysis or other methods for 
demonstrating conjugated estrogens. The few data whicli are available 
are conflicting. The chemical nature of the estrogens in human preg- 
nancy blood is not known and there is even a paucity of information 
concerning its distribution in the various components of the blood. 

Albrieux®’ ^ showed that the estrogens in human pregnancy blood are 
equally distributed betAveen plasma and cells, although in nonpregnant 
patients the cells contain twice as much estrogenic hormones as plasma 
per unit volume. Numerous observations Avhieh Ave have accumulated 
in our laboratory also indicate that the concentration of free estrogens 
in serum and Avhole blood of pregnancy are identical. 

MuhlboclP first demonstrated that a portion of the estrogen in the 
blood of the pregnant mare is in a combined form. Later this investi- 
gator® reported similar findings for human pregnancy blood. He 
examined tAvo specimens of placental blood obtained at the time of de- 
livery, tAvo specimens from patients Avith late toxemia of pregnancy, and 
one specimen from a post-pai’tura eclamptic patient. The blood Avas 
collected in a bottle containing alcohol, the latter Avas evaporated, and 
the residue extracted directly by Avarming Avith benzene, first in a neutral 
state to remove the free estrogens and then after hydrolyzing tAA'iee for 
6 hours Avith 4 per cent HCl to liberate the conjugated hormone. 

In a preliminary report' we presented data demonstrating the pres- 
ence of conjugated estrogens in serum of pregnant AA^omen. Our studies 
suggested that the estrogens in pregnancy serum Avere present in the 
protein fraction and were in part rather firmly ‘‘bound” to the protein. 

On the other hand, Goldberger and Franlv® have recently reported tliat 
their attempts to increase the estrogen yield of pregnanej" blood by 

•Aided by a grant from the Johnson Research Foundation, New Brunswick. N. J. 

tJ. E. Wears Feliow in Physiology and Medicine. 
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hydrolysis were unsuccessful. These workers used citrated blood which 
was laked with distilled water and hydrolyzed at pH 2.0 by boiling for 
15 minutes. 


Material and Methods 

Blood for these studies was collected from normal, healthy pregnant 
women during the last two months of gestation. The blood was allowed 
to clot and the serum was separated. In each case a portion of serum 
was assayed directly for free estrogen. The remainder was subjected 
to various procedures of extraction and hydrolysis. The following 
techniques were found to yield the best results : 

The serum was acidified to pH 1.0 with concentrated hydrochloric 
acid and was heated in a boiling water bath for six hours. The gelatinous 
mass was then extracted three times by shaking for one-half hour with 
four volumes of an equal mixture of ether and alcohol. The ether- 
alcohol fractions were pooled, evaporated to dryness, and taken up in 
corn oil to a fixed volume for liiologie assay. The remaining precipitate 
was dried and powdered; a portion of it was suspended in water and 
assayed similarly to determine the free hormone content of the residue. 
The remainder of the residue was subjected to further hydi’olysis. 
AVater was added, the pH adjusted to 1.0 and the suspension heated for. 
six hours in the water liath, after which it was extracted with ether and 
alcohol and finally taken up in corn oil for biologic assay. In two of 
the experiments, the hydrolysis was carried out at pH 0.5 ; otherwise the 
technique was the same as aliove. 

Preliminary experiments showed that ether-alcohol extracts of the 
serum without h 3 'drolysis had the same estrogen content as whole serum, 
as has also lieen noted by Goldberger and Prank.® 

In order to study further the partition of estrogens in the serum, pro- 
tein-free filtrates were prepared by several methods: (1) salting out 
With sodium sulfate; (2) precipitation with snlfosalicylic acid; (3) 
ultrafiltration through collodion membranes. The protein fraction was 
extracted with ether-alcohol for free estrogens. Portions of the protein- 
free filtrate and protein residues were hj^drolyzed for conjugated estro- 
gens and then re-extracted. 

In order to determine whether splitting of the protein by other means 
would increase the estrogen jneld, tAvo specimens were subjected to 
tiyptic digestion as folloivs; one part of serum ivas mixed ivith one 
part of 10 per cent trj^psin in a buffer solution (pH 8.7) and incubated 
lor 16 hours. This resulted in a digestion of approximately 70 per cent 
ot the protein. The digested material was then repeatedly extracted 
With ether-alcohol and assayed for estrogen. 

All specimens ivere assajmd on adult mice of uniform size and age,- 
seven daj^s after castration. Four to six dosage levels ivere emploj^ed 
With each specimen and three or more animals were injected at each 
dosage level. The material was injected in divided doses over a three- 
day period. At the end of 96 hours the annuals iverc killed, the Amginas 

removed and sectioned and read according to the classification of Fluh- 
mann.® 


Results 

The estrogen content of the various sera and the extracts before and 
after the hj'drolj^sis procedures are given in Table I. 
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The protein-containing residues were extracted repeatedly with ether- 
aleohol and yielded from 75 to 100 per cent of the free estrogenic 
activity. In most instances' small amounts (up to 20 per cent of the 
free estrogenic activity) could be obtained by further extraction of the 
residue with water. In a number of instances, portions of this residue 
were subjected to further hydrolysis and yielded additional small 
amounts of estrogens (10 to 16 per cent of the free estrogenic activity) 
when extracted -with ether-alcohol. Further water extraction did not 
increase the yield. 

Discussion 

Our results and those of jMiihlboek® indicate that combined estrogens 
are present in human serum of late pregnancy. Although the propor- 
tion of combined estrogens in the serum is not nearly as great as in the 
urine of such patients, as much as 50 per cent of the total estrogenic 
content of the serum may be present in combined or conjugated form. 
Bather vigorous and prolonged hydrolysis, hoivever, is required to free 
the combined hormone. At a pH of 1.0 it is necessary to hydrolyze and 
extract twice for six hours. At a pH of 0.5 a single hydrolysis for six 
hours frees most of the conjugated hormone. Preliminary studies in our 
laboratory showed that hydrolysis for less than two hours did not re- 
sult in an appreciable increase of the estrogenic content. This probably 
explains the negative findings of Goldberger and Frank.® 

These data indicate that the conjugated estrogens in the serum are 
much more resistant to hydrolysis than those in the urine, although the 
studies of Van Bruggen^® and of the Smiths” suggest that under certain 
conditions more vigorous hydrolysis procedures will markedly increase 
the estrogen content of the latter also. 

The estrogens of -pregnancy serum appear to be intimately “bound” 
to the protein fraction, as indicated by the fact that they do not pass 
through a collodion membrane, that they are precipitated with the 
protein fraction, that they cannot be removed completelj’- from the latter 
by ether-alcohol extraction, and that vigorous and prolonged hydrolysis 
IS necessary to liberate them completely from the latter. Trjqitie diges- 
tion does not liberate the combined estrogens, suggesting that the 
phenomenon is not one of mere adsorption of the hormone by the protein. 
It is possible, however, that further digestion wdth other enz.vmes may 
yield different results. 

Summary 

1. Conjugated estrogens have been demonstrated in the serum of late 
pregnancy. In eight specimens examined the amount of combined hor- 
mone ranged from 23 to 50 per cent of the total estrogen content. 

2. Vigorous and prolonged hydrols'sis is required to free the combined 
hormone. For complete recovery it is necessary to hj’-drolyze and extract 
t'vice at pH 1.0 for 6 hour’s; ■while at pH 0.5 a single hj-drolysis for 6 
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hours frees most of the conjugated hormone. Hydrolysis for less than 
2 hours did not result in an appreciable increase in the estrogen content. 

3. The free estrogen can be removed from the serum by extracting 
with ether-alcohol. The combined hormone can then be recovered from 
the residue after hydrolysis. 

4. Protein-free filtrates of pregnancy serum are practically free of any 
estrogenic content, while almost all of the hormone can be recovered from 
the protein fraction. 

5. The estrogens of pregnancy serum do not pass through a collodion 
membrane. 

6. The combined estrogens of pregnancy serum are' not freed by 
tiyptie digestion. 

7. The above observations indicate that the estrogens of pregnancy 
serum are intimately “bound” to the protein fraction. 
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THE EFFECT OF MEDICAL DIATHERMY ON THE MENSTRUAL 
CYCLE OP THE MONKEY (MACAOUS RHESUS)* 

Herman A. Strauss, M.D., F.A.C.S.,| Leah Fisher, B.S., M.D., and 
Boris B. Rubenstein, M.D., Ph.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, and the Department of Metabo- 
lism and Endocrinology, \ Michael Eeese Hospital) 


T PIE stimulus for tlie initiation of this ivorlc was the repeated clinical 
observation that various gynecologic procedures might be followed 
by successful conception and pregnanej' in women who supposedly had 
lieen sterile. At various times this was oljserved after cervical dilatation, 
electrocoagulation, lipiodol patenej’- tests^ and medical diathermy to the 
pelvis. There were two women, regarded as sterile after prolonged 
periods of observation, who became pregnant shortly after intervals of 
hyperpyrexia accompanying scarlet fever. In the same category one 
might consider the not infrequent incidence of pregnancy in hitherto 
sterile women, following the coagulation or cauterization of an almost 
negligible cervical erosion. It was suspected that the factor common to 
all these procedures which affected sterility was a nonspecific physical 
stimulation of the pelvic organs. It, therefore, seemed worth while to 
study this effect under controlled conditions. 

With a view to the possilile ultimate application of the procedure in 
clinical practice, it was desirable to select a method whicli wmuld do no 
harm if it did no good and which could be applied with the least in- 
convenience to the patient and the physician. Medical diatheimij' 
seemed to answer these criteria. The literature contained few references 
to the physiologic effects of diathermy on the generative apparatus, 
hut those that were available were encouraging. 


Thus Zocehi and Berutti- reported that short wave diathermy applied 
to the ovary of the rabbit resulted in an inci'ease in the number of pri- 
mordial follicles and an ovocytic stimulation in the form of Bxner bodies. 
Lobre® treated fifty -five women suffering from ovarian insufficiency with 
short wave diathermy. Of twelve women with irregular menstrual pe- 
riods in the group, eight showed the establishment of a regular rhythm. 
In twenty-three of the women who were in various stages of the mcno- 
pai^e, a lessening or disappearance of the circulatory and nervous dis- 
turbances was noted. One outstanding case was that of an obese, 
c!ghteen-y ear-old girl who had remained amenorrheic for one year de- 
spite all endoci’ine therapy, and who started to menstruate regularly 
alter tr eatment bj^ diathermy. 

3-1 a- meeting of the Chicago Gynecological Society, Alay 21, IS IS, 
iTl)is department is in part supported by the Allchael Roe.=e Research Foundation 

IIC-V(S). U.S.N.R. Statement contained lierein .are 
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The idea of using x-ray therapy to stimulate the ovaries was consid- 
ered and discarded, even though some writers^ lielieve that it can be rised 
with safety. In common with most clinicians, we hesitated to use this 
procedure because of the difficulty of drawing the line between effective 
stimulating dosage and destructive dosage, in any given ease. We were 
also impressed by the report that irradiation of the germ cells in mice, 
not sufficient to prevent the bearing of young, could nevertheless result 
in abnormal and defective crania, eyes, feet, and kidneys in the progeny 
beyond the first generation.® 

Material and Method 

Four adult female macaque monkeys were maintained in a good state 
of nutrition and health in this laborator 3 ’^ for a period of more than a 
year, and were subjected to dailj”^ examination as regards the menstrual 
cycle and ovulation. The rectal palpation technique, as developed by 
Hartman,® was used in conjunction with the daily vaginal smear method 
of Papanicolaou, as modified bj’" Rubenstein." The two methods were 
found to agi’ee in the determination of ovulation and of follicular atresia, 
confirming the work of Llojffi and Rubenstein.® 

During the actual experimental period two animals were treated at a 
time while the other two served as controls. In this way it was hoped 
to avoid errors resulting from the seasonal variation in sexual function. 
The first two animals to be treated received diathermy for twelve days 
during one menstrual cj'-cle and were observed wuthout further treat- 
mept until aU the effects of the therapy had disappeared. As it happened 
this required three cycles after the cjmle of treatment. Thereupon the 
other two animals which had served as controls were treated in the iden- 
tical manner to the first two, while the latter became the controls. 

To avoid ambiguity it is necessary to define what is meant by medical 
diathermy. In this instance we mean “the use of high frequency current 
to produce heat in the bodj^ tissues for therapeutic purposes.” As far 
as is kno-wn, these currents have no effects other than heat. Three 
varieties of medical diathermj^ are available, namelj’-, the conventional 
long wave, the short wave bj’’ the electric field, and the short wave by 
electromagnetic induction. We used the conventional long wave dia- 
thermjL* It was applied by using an intravaginal electrode, and \yas 
given at thirty milliamperes for ten minutes each da,y, from the cessation 
of menstrual flow for twelve consecutive daj^s, omitting Sunday's. 


Results 


The results are summarized in the accompanjdng Table. The figures 
are so arranged that the corresponding data for all animals can be 
summated and averaged. The cj'cle-numbers indicate Avhich animals 
were treated first and which first served as controls; thej’^ also indicate 
the reverse use of the animals during the second half of the experimental 
period. The zeros included in the columns entitled “Da,v of 0%n.ilation 
indicate that no o%mlation occurred during those particular cjmles. The 
figures for the totals of these same columns indicate the number of ovula- 
tions, without regard to the daj's upon which the.v occurred. 


•Wo are indebted to Dr. Charles O. Molander. Director of the 
Physical Tlierapy. Michael Reese Hospital, for advice and material 
regards diatliermy. 
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Table I 
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*0 Indicates the cycle of treatment. 


It wiU be seen that medical diathermy with an intravaginal electrode 
caused a definite. and consistent shortening of the menstrual cycle, in- 
crease in the length of flow, and an increased number of ovulations. 
The average results are not due to a particularly great change in any 
one animal but are also true for each animal when the control and treated 
periods are compared. In each instance the effects of the treatment had 
worn off by the third cycle after the cycle of treatment. However, the 
general nature of the results is the same whether one, two, or three 
posttreatment cycles are included with the cj^ele of treatment, for com- 
parison with the control periods. The consistency of the data is there- 
fore impressive despite the small number of animals used. An inci- 
dental observation as to other results of the therapy wms an engorgement 
of the sex skin, which- acquired a much brighter color. 

Summary 

Four female macaque monkeys, treated wdth medical diathermy by the 
use of an intravaginal electrode, shoAved definite and consistent shorten- 
mg of the menstrual cycles, increase in the duration of floAV, and in- 
crease in the number of ovulations. In view- of these results witli a 
simple and harmless procedure, further studies on clinical, patients are 
warranted. The possibility of stimulating the ovaries of Avomen by 
such a procedure AAmuld be an important addition to our gA-necologieal 
armamentarium. 

desire to acknowledge the advice and help of Dr. Samuel Soskin, Director of 
10 Department of Metabolism and Endoerinologj-. 
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Discussion 

DB. G. W. BABTELMEZ. — In Dr. Strauss’ work it is the follicular phase which 
appears in some instances to have been shortened, while in others it is the lutein 
phase. There is no indication that one phase has been more frequently shortened 
than the other. 

A natural conclusion is that the treatment stimulated the blood flow to the ovaries 
as well as to other pelvic organs and this might well stir up ovarian activity. -411 
of us who have worked with macaques know that the female generative S 3 'stem in 
this species has an inconvenient way of going into a resting state even in the midst 
of the breeding season. Diathermy might well start the cjMes at such times. 

The evidence for an increase in the number of ovulations can, however, only be 
regarded as suggestive. One of the animals did not ovulate in four successive cycles 
when untreated. It would be important to know whether this happened at the begin- 
ning, the end, or during the breeding season, as this case materiall}’’ lowered the aver- 
age number of ovulations in the control series. 

I am unwilling to accept a diagnosis of ovulation based simply on palpation and 
vaginal smears. Borderline cases are common and they can be classified as ovulatory 
or anovulatory onlj- by a histologic study of tlie ovaries. You will remember tliat 
^larkee in his study of living endometrial transplants found transitions in growtii 
rate between the two tj"pes. Hartman’s work on vaginal cjxlcs clearly showed trans 
itions and I Iiave many endometria which could not be classified until botli ovaries 
had been studied. 

This jiaper pre.sents important findings if the conclusions can be confirmed. Tliat 
would require a larger number of animals and in doubtful cases the direct inspec- 
tion of the ovaries and the taking of biopsies. 

DB. CARL H. HARTMAN", Urbana, 111.— In discussing this paper Dr. Bartelmez 
has pointed out that the few cases presented do not, in themselves, constitute a verv 
convincing series, especially in view of the fact that the rhesus monkey in captiiitj 
is not an altogether reliable ovulator. I agree in principle with this criticism. Never- 
theless the data presented all point in the same direction and, as I wi.=li to show 
in the following remarks, have the support of somewhat parallel experiments on lower 
mammals. 
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There are two aspects of tlie problem that readily present themselves: (1) in- 
fluence of the uterus on the ovary, which involves the sequelae of hysterectomy, 
and (2) the effects of cervical stimulation. The former may be called humoral, the 
latter, nenrohumoral. 

Is there such a thing as ‘ ‘ internal secretion of the uterus ' ’ ? We are familiar 
with the influence which pregnancy exerts on the ovary, especially in its preservation 
of the corpus luteum for a period of time, an influence due to the placenta and not 
the fetus. However, we are here interested primarily in the nonpregnant, cjmlically 
active uterine mucosa. No suspicion of lemote influence lias been attached to the 
myometrium, for the "myoraetriai gland” of Bouin, found in the rabbit, is not of 
universal occurrence. 

The literature is full of references to the effects of insults to the uterus on the 
menstrual cycle and fertility in women, as pointed out by the essaj'ists. Dilatation of 
the uterine lumen, as with a lump of paraffin, has long been knorni to stimulate the 
ovary in rat and rabbit. 

But most arguments for a remote influence of the uterus on the ovary arises 
from hysterectomy experiments. A survey of the literature on this subject indicates 
that the results vary both with the species of animal used and the "species” of the 
experimenter. On the whole, the following remarks seem justified in summarizing 
this subject. 

In no animal species can we depend on a serious and permanent impairment of 
the ovaries, unless we except the human species. That the oft-reported failing of the 
human ovaries as endocrine organs after hysterectomy might be explained by a pe- 
culiarly important anastomosis of uterine with ovarian arterial system in man, is 
not likely. In the monkey, hysterectomy has been shown not to interfere with the 
normal function of the ovaries (Burford and Diddle, von Wagenen and Morse). In 
a case of my own I removed a healthy ovary, with corpus luteum, from a monkey 
one year after total hysterectomy and unilateral ovariectomy. In 30 opossums, 
hysterectomized except for stumps of the slender cervices, I found ovulation, corpus 
luteum formation and pseudopregnant swelling of the mammary glands to proceed 
cyclically after the operation as before. Deansley and Parks found the same for 
the ferret. The rat and the mouse run good cycles after ]i 3 'sterectomy. My former 
colleague. Dr. Josephine Ball, indeed, found that female rats exhibit normal heat 
behavior after removal of the entire genital tract above the urethral orifice. 

There are, nevertheless, despite these negative findings, indications of endo- 
metrial influence on the ovaries. Sfameni repoits a larger percentage of ‘ ‘ takes ’ ’ 
of transplanted ovaries if endometrium is transplanted at the same time. Parfenoff 
reduced the incidence of cj'Stic ovaries of hj'sterectomized mice by means of uterine 
transplants. On the other hand, Leo Loeb was unable to note any effect of such 
transplants on the survival of the corpus luteum in the guinea pig, now to be men- 
tioned. 

Truly' remarkable is the prolongation of life of corpora lutea in the guinea pig 
discovered by Leo Loeb; they persist for months after hysterectomy. According to 
Spiegel, when a guinea pig is hysterectomized prepubertally, the female matures 
at the normal period, ovulates once, and never again, even within a five-year period! 
Such corpora lutea are functional, according to Loeb, as shown by the formation of 
placentomata and the inhibition of ovulation. 

In the rabbit, Asdell and Hammond noted a prolongation of p.scudoprognancv 
from the normal 16 days to almost double this in the rabbit hysterectomized at the 
time of ovulation. It is of interest to note, furtiicr, that dilatation of the uterus 
m rat or rabbit, as for example, by means of a paraffin plug, definitely- causes stimu- 
lation of the ovaries. 

Mhilo an "endocrine” influence of tlic uterus Jnay possibly be invoked to e.xplain 
the results of diathermic treatment in the experiments of Strauss, Fisher and Ruben- 
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stein, it seems more likely that their results are due to nervous stimulation of the 
anterior lobe of the pituitary. The effects of such afferent nerve impulses from 
the vagina and the cervix to the pituitary have been clearly demonstrated at least 
for the rabbit and the rat. 

In the rabbit ovulation is normally dependent on copulation. Ovulation will 
occur even though the sympathetics be removed and the animal decerebrated! On 
the other hand, if only the stalk of the pituitary be severed, blocking the nerve im- 
pulses from the hypothalamus, no amount of copulation will result in ovulation, but 
such an animal will remain in constant estrus. 

The rat is well adapted for similar studies, for, as Long and Evans found twenty 
years ago, stimulation of the cervix with a glass rod changes the four-day cycle in a 
third of the cases into a long cycle of 12 to 18 days, due to the activation, via the 
brain and pituitary gland, of the otherwise inactive corpora lutea of the shorter 
cycle. If stimulated at estrus by means of a faradic current, 100 per cent of the 
females go into pseudopregnancy, but again only if the stalk of the pituitary remains 
intact. It may be added that we have brought about the identical effect by direct 
faradic stimulation of the pituitar 3 ', either when laid bare, or through the sella. 

In these experiments we have pretty close counterparts of the cervical stimulation 
of the monkey cervix by diathermy. They lend plausibility to the conclusions of 
Strauss, Fisher and Eubenstein. They might also serve to explain the amelioration 
of menstrual irregularities experienced by girls after marriage. Such improvement 
is often a function of maturity; nevertheless, it tvould be interesting to find out if 
orgasms can be correlated to any extent with the more normal menstrual behavior. 

DE. STEAUSS (closing). — I would like to answer first Dr. Bartelmez's sugges- 
tion that the variation in the number of ovulations between different animals 
might be a seasonal variation. In monkey No. 4 there were no ovulations and control 
monkey No. 3, observed in the same season of the year, had two ovulations. The 
second criticism was that the determination of ovulation is quite a difiicult matter. 
The rectal palpation technique as developed by Hartman has been generally ac- 
cepted by the profession as an accurate method of determining ovulation in the 
monkey. The vaginal smear method also is quite accepted and the tv;o methods 
seemed to agree. 

Both discussers thought that the animals could have derived some physical stimu- 
lation from mere handling. We did not go into detail concerning the technique, 
but the animals were put to sleep by means of barbiturates and then diathermy was 
applied after the subjects had been asleep for 15 minutes. Also, as shown in our 
slides, the effect of the diathermy persisted as long as three months after treatment. 
The control animals were stimulated in a similar manner by placing an applicator 
in the vagina to obtain daily vaginal smears. 



VAaiTUS TJTERINUS 

George H. Ryder, M.D., New York, N. Y. 

T he patient was a woman of 35 who had previously borne two full- 
tenn babies. The first was a breech delivery and suffered an Erb’s 
paralysis, resulting in a permanently atrophied arm. The second was 
delivered by high forceps and was stillborn from pressure of a forceps 
blade on the cord. 

The patient came to the writer for the third delivery, and asked that 
unless the delivery could be normal it should be by cesarean section. 

The external pelvic measurements were normal and the promontory 
of the sacrum eould not be felt. Later in the second stage of labor, 
it was found that the pelvis was S-shaped with a high flattening. 

Labor was spontaneous at term and the patient came to the hospital 
in very active labor. The babj'’ was small, with head high at the pelvic 
brim, iu occiput posterior position. Labor progressed rapidly with very 
strong and frequent contractions. It seemed as though delivery would 
be normal and quick but the head did not descend. Under complete 
anesthesia, the cervix was found fully dilated, with the head well en- 
gaged and still in the posterior position. This was changed easily to 
the anterior position. It appeared as though very slight traction from 
forceps might bring the head past the flattening. These were applied, 
but moderate tractions caused no advance. 

Mindful of the promise to the patient, the forceps were removed and 
preparations for a cesarean section were made. 

With a stethoscope on the patient’s abdomen, immediately most 
amazing sounds were heard. Very plainly the fetus could be heard 
crying loudly. The sounds were high and squeaking, much like the 
mew of a kitten. When the crying stopped, the fetus could be heard 
breathing with gurgling respirations, as though choking with fluid. 
Both assistant and nurses listened and heard plainly the crying and 
breathing. 

It seemed probable that the fetus would inspire too much liquor 
ainnii, in spite of the ruptured membranes, and it was considered un- 
wise to wait for the section. So the patient was replaced in the flthotomj'- 
position, the ether was resumed, and by internal podalie version the 
presentation was changed to breech. The breech extraction was per- 
formed slowly and carefully and resulted in tlie birth of an undamaged 
baby which was soon revived and crying lustily. 

This deliver}^ occurred in April, 1923. At that time a search of the 
literature in the New York Academy of J\Iedicine was made for the 
writer by Dr. Mieczyslaw OpenchoAvski. The data collected by him 
remained in possession of the AAU’iter for eighteen years. Onlj' 7’ecently, 
they were checked and added to by the librarian of the N. Y. AcademA^ 
of Medicine. 

References Avere found to 131 eases of Amgitus uterinus in the litera- 
ture of various countries, from 1546 to 1941. One hundred and tAA^entA*- 
two of these AA’ere authenticated eases, all carefully verified. Nine of 
the very early cases AA'ere not autlicntic, but Avere merelj^ hearsay. 

In the one hundred years from ISOO to 1900, there Averc found in the 
literature 58 authentic reports of cases of vagitus uterinus, bj- 52 dif- 
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ferent authors. One reported four cases, 3 reported two each and 48 
reported one each. From 1900 through 1922, there were 48 authentic 
cases reported by 47 authors. 

Thus, at the time Avhen the writer ’.s case of vagitus uterinus occurred, 
in April, 1923, there had been 106 authentic cases reported in the liter- 
ature by 99 different authors. 

From the beginning of 1923 through 1940, there ivere found in the 
literature, 16 authentic cases, reported by 14 observers. 

The total number of authentic cases of vagitus uterinus, therefore, 
in the literature from 1800 to 1941, was 122, reported by 113 authors. 
With the inclusion of the writer's case, not previously reported, there 
have been 123, reported by 114 different observers. 

A few facts as gleaned from the records, ma.y be of interest concern- 
ing these 123 babies who cried aloud before birth. Two of the babies 
were called abnormal, one being an anencephalic monster. Two were 
born after craniotomies. 

The presentations among the 109 where this is mentioned were: 
vertex in about 69 per cent or in over two-tliirds ; transverse in about 
15.5 per cent; breech in 11 per cent; face in about 3.5 per cent; and 
brow in 1 or slightly under 1 per cent. 

Table I 


TOTAL NUMBER OF AUTHENTIC CASES OF VAGITUS UTERINUS REPORTED, 125 
From 1800 to 1900 — 58 by 52 authors 
From 1900 to 1923 — 48 by 47 authors 
From 1923 to 1941 — 17 by 15 authors 
123 114 


Presentations 

of 123 Babies 

Presentations of 109 Stated 

Vertex 

75 or 61.0% 

Vertex 

75 or 68.8% 

Breech 

12 or 9.8% 

Breech 

12 or 11.0% 

Transverse 

17 or 13.8% 

Transverse 

17 or 15.6% 

Face 

4 or 3.2% 

Face 

4 or 3.7% 

Brow 

1 or 0.8% 

Brow 

1 or 0.9% 

Not Stated 

14 or 11.4% 


109 (100.0%) 


123 (100.0%) , 





Deliveries 

of 108 Stated 

Deliveries of 123 Babies 

Forceps 

50 or 46.3% 

Poreep.s 

50 or 40.7% 

Versions 

41 or 38.0% 

Versions 

41 or 33.3% 

Section 

1 or . 0.9% 

Section.^ 

1 or 0.8% 

Nonoperative* 

16 or 14.8% 

Nonoperative* 

16 or 13.0% 


108 (100.0%) 

N'ot , Stated 

15 or 12.2% 




123 (100.0%) 

Mortality 

of 112 Stated 



Lived 

91 or 81.2% 

Fetal Mortalit}’, 123 Babies 

Died 

21 or 18.8% 

Lived 

91 or 74.0% 


112 (100.0%) 

Died 

21 or 17.0% 



Not Stated 

11 or 9.0% 




123 (100.0%) 



Twins 

10 or 8.1% 



' ' Single ' ’ Babies 

113 or 91.9% 




123 


Abnormal Babies, 2 
(Anenceplialic, 1) 
Craniotomie.«, 2 


•Mostly breech deliveries. 
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The delivei’ies of the 108 where this was stated were; by forceps in 
about 46 per cent; after version in 38 per cent; nonoperative (mostly 
breech deliveries) in about 15 per cent; and by section in 1 or slightly 
under 1 per cent. Thus approximately 85 per cent were born after op- 
erative deliveries. 

The mortality, among the 112 where the outcome was stated, was 18.8 
per cent. 

Among these 123 cases of vagitns uterinus, over 8 out of 10 had op- 
erative births and the total mortality was close to 1 in every 5. 

From a perusal of these eases, it is difficult to tell to what extent 
the crying before birth was responsible for the liigh mortality. The 
high operative* incidence Avould seem to indicate that, whether rightly 
or Avrongly, the attendant thought haste in deliveiy was necessary. How- 
ever, Zitterland in 1882' cites a case of eiying of the fetus 48 hours be- 
fore birth, folloAved by a stillbirth after a noi'mal delivery. 

It is interesting to note that in the 17 more recent cases, occurring 
from 1923 to 1941, there Avere 2 fetal losses, a mortality of 11.8 per cent; 
and that all of the deliveries Avere operative, 14' by forceps, 2 after ver- 
sions and 1 by section after failure of forceps. 

Among the unauthenticated reports of vagitns uterinus, the earliest 
Avas by Jubus Vincelius in 1546, A\'ho mentions 2 cases. 

Gerieh, in a dissertation in 1719, states that there have been reported 
“cases of a cry or joyous exclamation heard from the abdomen of a preg- 
nant AA’-oman.'” He says that Martine Weinrichius in 1551 describes a 
case AA'here a child cried fourteen days before birth. 

Andreus Libavius in 1596 “saw a case AAdiere the cry from the Avomb 
could be heard from quite a distance.” 

Others Avhose names are connected Avith vagitns uterinus are Camerar- 
ius and Njnnmanus in 1628; also Semmetus Avho “remembers 2 cases.” 
Sergerus in 1672 and Vaterus in 1688 both mention this phenomenon. 
Timaeus is quoted as regarding vagitus uterinus Avith pessimism but as 
admitting its possibility. 

In Hindu medical books of Ghedda among Ainusual happenings, the 
notes may be found about Zaratustra AA'ho is said to haA'e been “noisj^” 
before his birth. And according to Gerieh, some fantastic stories re- 
garding vagitus uterinus may be found in tlie Avritings of Egyptian 
physicians in Babylon and As.syria, in ancient Greece and Rome. It is 
believed that all through the Middle Ages, physicians Avere afraid to 
report such unusual cases from fear of religious persecution. 
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EFFECT ON SPERMATOZOA OF TISSUE FLUIDS 
ENCOUNTERED IN THE FEMALE 
REPRODUCTIVE TRACT- 


Royal L. Browk, B.A., M.A., New Iork, N. 1 . 

(From the Washington UninersiUj School of 

Gynecology, and the St. Louis Maternity and Barnes Hospitals) 

'T' ISSUE fliiids of the female genital tract serve as the media through 
1 which the spei-matozoa flagellate in their course to the ovum, ir- 
respective, then, of the potentialities of spei’matozoa their ultimate e ec ^ 
may he determined largely or entirely on the eompatibilitj' wit i leii 
immediate environment. These environmental fluids consist o so ca e 
vaginal secretion, cervical secretion, uterine and Fallopian tu e 
peritoneal fluid ■which undoubtedly enters the tubes, and fo icu ai ui 
surrounding the migrating o’vum. 

Several investigators have concerned themselves with one ox more of 
these problems. There is general agreement among them that vaginal 
secretion has a deleterious effect on spermatozoa. The effect eenica 
secretion has not been adequately studied, and the results pi evious j o i- 
tained are ubiquitous. 

Kugota (1929) believes uterine secretions favor locomotion of rat sper- 
matozoa. In 1917 Datwyler found that the life span of sP^rni^ 
was reduced to one-fourth if uterine secretions were added. Uhlin 
was unable to determine any change with the addition of tuia ex lac s. 
Ovarian extracts, according to Datwyler (1917) P^’o'f^^oeda s igi - 

crease in longevity while cystic fluid increased it one-liali. 

and several subsequent workers found follicular fluid deletenous; 
Eendez (1929) found it beneficial in the bat and Granzow (IJdw), 
Graper (1921), Low (1902) attributed no effect. Hoehne and Belme 
(1913) believe that the peritoneal cavity and its fluid are most unfavor- 
able to spermatozoa. 

Material and Technique 

Vaginal secretion was secured from tlie distal two-thirds of 
vagina of 6 women of the gynecology department of Barnes llospi . 
Pour (A, G, D, E, P, Table I) had complete alidomnial liwslerectomies 
within two hours after the vaginal material was removed. None Iiad 
vaginitis or leucorrhea. 

The cervical secretion from these four and two other hi sterectonn 
cases, none of which had cervicitis, was removed from tlie incised cen ical 
canal and expressed from the cervical glands. IMueosal scrapings w ^th 
u dull spoon v;erc taken from the six uteri and Fallopian lubes. Ihe 

•IiiviiUiablc EugRe.". lions were made by r>r. Cl.-u'ence ^fo\aE*^vnvtenTltv 

Committee on Maternal Health and also 1»' Pf. T. K. Bro^sn. St M.vternlt> 

Hospital, Barnes Hospital, and WVashinerton Bniver.sitj Medical School, 
tin service, U. S. Marine Hospital, Stapleton, Staten l.sland. X. 1. 
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uteri were apparently normal except for myoma and/or prolapse. There 
was no salpingitis or other observed acute pathology of the tubes. These 
secretions, devoid of tissue, were kept at body temperature until used, 
i.e., 1 to 4 hours. 

From several other gynecologic patients follicular fluid from unrup- 
tured nearly mature follicles, fluid expressed from the corpus luteum, 
and fluid aspirated from multiple ovarian cysts were collected and tested 
within 2 to 4 hours. 

Ascitic fluid was obtained by four paracenteses of patients, two "with 
ascites from cirrhosis of the liver and two from peritoneal metastatic car- 
cinoma. 


Table I. Effects of Fluids of Female Tract on Spermatozoa 


DONORS 

(female) 

vaginal 

SECRETION 

CERVICAL 

SECRETION 

UTERINE 
■ SECRETION 

TUBE 

SECRETION 

CONTROL 

A 

344 

596 

562 

446 

582 

B 

272 

722 

748 

783 

786 

G 

579 

763 

754 

736 

741 

D 

378 

705 

692 

672 

692 

E 

507 

670 

698 

704 

676 

F 

333 

690 

693 

660 

702 

Average 

402 

691 

697 

666 

696 


All materials except the vaginal secretion were obtained from surgical specimens. 
The secretions were mixed with an equal quantity of semen and the mixture kept 
at body temperature. The numbers indicate the time in minutes until there was 
complete cessation of motion of approximately 1 million spermatozoa. The semen 
was secured from donors T. G. and M ; two ejaculates from each donor. Only vaginal 
secretion affected the longevity of human spermatozoa. 


The material thus obtained was mixed with human semen, % hour 
postejaeulatory,'-' in 1 to 1 ratios; and these and a control of an equal 
fraction of the ejaculate were incubated at 37° C. At appropriate inter- 
vals fractions of each mixture as well as the control were observed 
mieroscopicallj^ for immobilitj^ of spermatozoa. A^^len locomotion and 
motion had ceased in an area of the mixture approximating million 
spermatozoa and 1 million in the control the time was noted.! 

Results 

Tests on all secretions and fluids could not be made with one 
ejaculate. A simultaneous control test was essential, therefore, with 
each set of experiments. The first six series of 24 tests had an average 
control time of 696 minutes. Tests Avere made on Amginal secretion 
which had an average of 402 minutes or 57 per cent of the control; 
ceiwical secretion Avith 691 minute average; uterine fluid, 697 minutes; 
Fallopian tube fluid, 666 minutes. Table I details the indiAodual tests. 
The second series of eight tests, Avhich had an average control im- 
mobilization time of 675 minutes, was done on follicular fluid Avith an 
aA'erage of 800 minutes; fluid from the corpus luteum, 755 minutes; 
aspii’ated OAmrian cyst fluid, 744 minutes. Table II presents the separate 
tests. The third series of 22 tests Avas designed to determine if peri- 

*Approximately V 2 hour is required for the various glandular constituents of the 
ejaculate to become thoroughly homogeneous. ^ 

tThis area with normal sperm was covered in 4 low-power diameters across a “4 
inch cover slip, two at right angles to the other two. 
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Table II. Effect of Ovarian Secretions on Spermatozoa 


SEMEN 

HONORS 

FOLLICULAR 

FLUID 

CORPUS LUTEUM 

FLUID 

CYST FLUID 

CONTROL 

T 

793 

wmmimam 



G 






M 

807 


mBmM 


Average 

800 

755 

744 



Semen from donors T, G, and AI was mixed in 1 :1 ratios with ovarian secretions 
and motion cessation was compared with a control. All test materials were kept 
at 37° C. While there is 8 to 13.5 per cent greater longevity of human spermatozoa 
mixed with ovarian secretions than in the control, yet that time which cannot be 
attributed to experimental error is apparently negligible when one considers the in 
vivo as compared with the experimental time of exposure to ovarian fluids. 


toneal fluid at i^arying concentrations affected spermatozoa in any ivay. 
The results are given in Table III. 


Table III. Effect of Peritoneal Pluip on Spermatozoa 


DONORS 

2:1 

1:1 

RATIOS 

1:2 1:4 

1:6 

3:8 

CONTROL 

I 

1,206 


1,185 




1,192 

1,190 

J 

1,025 


1,042 

1,032 

1,024 

1,030 

1,033 

K 

1,380 

1,365 



1,360 

1,330 

1,350 

L 

1,189 

1,196 

1,185 

1,188 

1,3 74 

1,192 

1,189 

Average 

1,200 

1,150 

1,137 

1,182 

1,3 86 

3,18() 

1,190 


The initial figure in the ratio represents semen ; the other, peritoneal fluid. Donors 
; J had ascites from liver cirrhosis; K and L from peritoneal metastases. Ti e 

„ donors were T and P. Peritoneal fluid, free from bacterial contaminants, has 

no effiect on the longevity of the human spermatozoa. 


Discussion 


Significance of Results. — Probably no other uni- or multicellular 
organism necessarily functions in such a rapidly changing environment, 
as does the spermatozoon in enacting fertilization. From the male 
ejaculate, which is a heterogeneous composite of glandular secretions, 
the spermatozoa are deposited into the vaginal fornices, and rapidly 
migrate out of the vagina through the secretions of the cervical canal, 
the uterus, the Fallopian tubes, and the secretions adjacent to the ovum. 
The interval for this migration is approximately 69 minutes (Brown, 
1943).* 

Significant Effect on Bpermatozoa. — Human spermatozoa are not 
affected deleteriously by any of the female genital tract tissue fluids 
except vaginal secretion. Average differences in the results lose their 
apparent significance when it is realized that the deviations in the in- 
dividual tests are not uniform and that in general all tests, except those 
on vaginal secretion, closely approximate the i-especlive control time. 
These variations are approximately uniformly distributed on either side 
of the control. Furthermore, the protracted exiiosui-es of the in vitro 
experiments are approximated only in the Falloiiian tubes wore siierma- 
lozoa may continue to live for approximately one-tenth the test time. 
The doubtful effects are consequently minimized. 


exif-mVli influences would have been revealeil in Uie.^e in 

extended over 10 times thi.s period. 


vitro 


te.qts wbicli 
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Summary 

1. The human spermatozoon in traversing the female genital tract 
is confronted with a conduit containing several environmental tissue 
fluids. These fluids are consecutively vaginal secretion, cervical secre- 
tion, uterine mucosal fluid, fluid in the Fallopian tubes which include 
peritoneal fluid, and follicular fluid surrounding the ovum. 

2. Only vaginal fluid decreases the spermicidal and aging time of the 
spermatozoa. The short duration of contact minimizes any effect on 
spermatozoa in vivo. 
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INCARCERATION AND STRANGULATION OF THE CERVIX 
BY A RING PESSARY 

J. L. McGoldrick, A.M., M.D., P.A.O.S., and Warren A. Lapp, M.D., 

Brooklyn, N. Y 

(From the Department of Gynecology, Kings County Rospital) 

A n interesting complication resulting from the use of a hard 
rubber ring pessary for the treatment of uterine prolapse and 
eystoreetocele was recently seen by us. The case seems unusual enough 
to bear reporting. 


Case Report 

The patient was a 48-.yeax*-old white housewife, admitted to Kings 
County Hospital on June 22, 1943. Pour months before, the patient had 
noticed “something dropping out of her,” especially on Avalking. In the 
latter part of May, she sought medical advice and was fitted with a hard 
rubber ring pessary for support of the uterine prolapse and cysto- 
rectocele. Her complaints were relieved by the pessar 3 ’’, and she failed 
to return in two weeks for a follow-up examination. 

On the evening of June 21st, the patient developed sharp, intermittent 
pains in the lower abdomen which steadilj’^ increased in severity. She 
noted slight vaginal bleeding one-half hour after onset of the pain, and 
concluded that this was the onset of her reguilar menstrual period which 
was expected about this time. Her previous period liad begun Maj’’ 28th. 
The lower abdommal pains eventualty became so severe, iiowever, that 
the patient called a local phj-sieian who referred her immediately to the 
hospital. 

Past history revealed that the patient at 23 years of age, following de- 
livery of her third Ixabj-, wore a pessaiw for tlirce months without com- 
plication, because of a malposition of the uterus. Gravida vi, para vi. 
Last delivery in 1934. INIenses began at 14, ]-ecurred regularlj’ eveiy 
28 days, lasted 3 daj's. She usualty had slight cramps during tlie first 
day of flow. 

Phj'-sical examination revealed an olxesc, well-developed female who 
presented the picture of early Parkinsonism. The facies were mask- 
like, expressionless, and there was drooling from the mouth. Speech was 
slow, slurring, monotonous. A tremor of the lips Avas obseiu'ed. Blood 
pressure 128/62. The general ph^-sical examination otherwise was not 
remarkable. Vaginal examination revealed the cervix to be presenting 
at the vaginal orifice. The cervix was 4 to 5 times normal size, Avas 
dark reddish-purple in color, appeared edematous and hemorrhagic, 
was moderatety sensitiA'c to motion.' The external os could not be identi- 
fied. Palpable halfAA-ay up on the portio vaginalis Avas a constricting 
hard I'ubber doughnut pessaiy, through AA-hich the cervix had herniated. 
The portion of the uterus proximal to the pcssaiy Avas onl.v moderatel.v 
edematous. 

The treatment and course Avere as folloAvs: The jAatient Avas given an 
ityd antiseptic douche for one-half hour. Avhieh caused the edema to .sub- 
side modex’ately. The constricting pcssaiy was then exposed by vaginal 
wall retractors and Avas .split in Iavo places, using a Ifiston osteotome. 
The patient aa'us able to bear tiie necessary manipulation Avithout an 
anesthetic. When the pessary had been cut in tAvo iilacos. the two pieces 
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of the pessary were easily extracted and the patient was then given a 
warm cleansing permanganate douche. The pessary measured 2% 
inches in diameter, with a central opening approximately 1% inches in 
diameter. 

Convalescence following removal of the pessary was rapid. Tlie 
patient was given a warm permanganate douche three times ‘daily, fol- 
lowed by a vaginal irrigation of 3 per cent sulfanilamide solution. The 
swelling and gangrenous appearance of the cervix rapidly subsided. 
About twenty-four hours later, the cervix appeared to be only twice 
normal size. The external os could now be identified as a small pinhole 
opening. The appearance of the cervix gradually returned to normal 
thereafter. Only a slight superficial slough of tissue occurred, and this 
caused the patient no distress. 

On July 1st, the cervix seemed completelj’^ healed. Pelvic examination 
revealed moderate relaxation of the anterior and posterior vaginal walls 
with large cystocele and rectocele and a first degree uterine prolapse. 
The external os was quite open, and the cervix was bilaterally scarred. 
Measurement from the posterior fomix to the pubes at this time was 
approximately 13 centimeters. General condition of the patient seemed 
satisfactory, and she was disehai’ged to the outpatient department for 
further observation and treatment. 

Discussion 

A review of the literature revealed that the most recent case previ- 
ously recorded in this counti'y was that by Duncan^ in 1926. He 
treated a 66-year-old woman who had herniated her uterus through a 
McIntosh stem-ring pessary while lifting a heavy weight. Following 
removal of the pessary, the patient made a rapid and uneventful re- 
covery. 

Vogt® likewise had observed a similar case in 1912. At that time, he 
was able to collect 22 cases from the German literature in which the 
cervix had herniated itself through the pessary lumen, but onty in 
several of those cases did strangulation of the cervix occur. 

Keins,® Eastes,^ and Peters® likewise have reported cases in which 
strangulation occurred, following lierniation of the cervix through the 
pessary lumen. 

All cases made prompt recoveries following the institution of tlierap.v. 
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THE OCCURRENCE OF ANENCEPHALIC MONSTERS IN 
SUCCESSIVE PREGNANCIES 

James Knight Quigley, M.D, P.A.C.S, Rochester, N. Y. 

A TWENTY-EIGHT-year-old primigravida first presented herself 
on March 18, 1941. There was no record of monstrosities in her 
family. Aside from the simple diseases of childhood the patient had 
never been ill, never been operated on or the victim of an accident, ohe 
was married two and a half years previously and this was her first preg- 
nancy. Her last period began on December 1st, the date of first 
quickening was May 5, and her expected date of confinement September 
8, 1941. Her pregnancy was normal except for obvious postmaturity. 
On September 25 and again on October 2, medical induction of labor was 
attempted without result. The presentation and position were diagnosed 
as vertex, L.O. A., but the vertex was not easily palpable; because of this, 
and the evident postmaturity an x-ray plate of the abdomen was made 
and disclosed an aneneephalie monster. Medical induction was again 
tried with no result. The patient was told of the abnormal condition and 
that she could not expect to liear a baby that would be normal and 
survive. She went into labor spontaneouslj’- 20 days after this, and after 
14 hours of labor, the last two of which was after full dilatation, there 
was no further progress. She was delivered by internal podalic version 
and an extraction of a large stillborn aneneephalie monster weighing 
9 pounds and 1 ounce, 24 inches in length. 

Anatomical findings at autopsy included : 

1. Marked developmental skull and brain defect, 

2. Bilateral pulmonary complete atelectasis, 

3. Moderate post-mortem degeneration of all organs, and 

4. Adrenal aplasia. 

The patient on reporting for a six mouths’ post-partum examination 
on May 15, 1942 was found to be about 8 to 10 Aveeks pregnant. Her 
last menstrual period was February 18, her expected date of confine- 
ment November 25, 1942. Her pregnancy proceeded in a normal manner 
without incident until an office visit on October 20, when this note was 
made, “uterus very large for an 8 months’ pregnancy, fundus 41 cm. 
from s>anphysis, neither the fetal heart nor placental bruit w’as heard 
and a diagnosis of hydramnios ■was made.” One ■week later on another 
visit, a gain in -weight of 51/9 pounds was recorded and the height of the 
fundus -was 44 cm. Because of the hydramnios and her liistory of 
previous pregnancy complicated by anenceplialic monster tlie same com- 
plication was suspected; accordingly on November 5th, three weeks in 
advance of her expected date of confinement she was asked to report for 
an x-ray examination. It wms found on lier admission to the hospital 
that she was in labor. An x-ray examination disclosed the absence of 
file bones of the cranial vault" and again a diagnosis was made of 
anencephalia. Her delivery tliree hours later confirmed tliis diagnosis. 
The fetus was living at birtli and weighed 2 pounds, 6V0 ounces. The 
measured amniotic fluid was 7,800 c.c. wuth an estimated additional 
l^nOO C.C., a total of over nine liters. 

Autopsy examination disclosed the following ; 

1. Anencephalia, 
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2. Pseudohemangiomatous transformation of the meninges, choroid 
plexus and choroid of the eye, 

3. Hypoplasia of the adrenals, and 

4. Prematurity. 


Summary 

1. The- birth of aneneephalie monsters occurring twice within one 
year to the same woman. 

2. Diagnosis made in each case by roentgen ray. 

3. Complication of the first pregnancy by undoubted postmaturity 
and a large fetus. 

4. Complication of the second pregnancy by hydramnios. 


26 South Goodman Street 
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Maternity Care for the Wives of Enlisted Men 

A t a recent session of Congress a further appropriation of $18,620,000 
was provided for the medical care of the wives and children of 
enlisted men in the four lowest pay grades of the Armed Services. No 
mention is made in this supplementary measure of -the standard- 
menacing amendment which formed the subject of an editorial in the 
October issue of the Journal. Here again the issue of States’ Rights 
has been abused and misused. Although the regulation of the practice' 
of medicine is left by action of Congress in the hands of the individual 
States, according to our lawmakers who supported the passage of the 
amendment, this action fails to take into account the fact that because 
of the chaotic and greatly diifering State laws, the responsible health 
officials who Avish to see high standards of maternity and pediatric care 
maintained, Avill find their hands tied. For such standards, carefully 
developed after sincere study by the advisory consultant groups of the 
Federal Children’s Bureau, have been set aside to permit the pai'ticipa- 
tion of eultists Avithout adequate training in these fields of practice, 
simply because, through political pressui’e. State legislatures have ac- 
corded to them licensurk 

A survey of the various state laws prepared and published by Briefs, 
the organ of the Maternity Center Association of New Tork, demon- 
strates the chaotic situation which now prevails. 

Take the laws for example relating to chiropractic. In six States, 
Alabama, California, Louisiana, North Carolina, Rhode Island and 
Wisconsin, and in the Territory of Alaska, persons being examined for 
a license to practice chiropractic must be examined in obstetrics or 
gynecology and embryology. In five States, Illinois, Indiana, Texas, 
Utah, and Wyoming, obstetrics is optional Avith a candidate for chiro- 
practic license. In three States, California, Nevada, and Oregon, and 
the Territory of HaAvaii, the candidates for license to practice chiro- 
practic must submit proof that they have had training in obstetrics. In 
three States, Alabama, California, and Wyoming, a license to practice 
chiropractic authorizes the holder to practice such methods as are taught 
in recognized schools. A revieAV of the catalogues of certain chiropractic 
schools shoAvs that all so far rcArieAA^ed list obstetrics in the curriculum. 
In tAvo States, Oklahoma and Montana, chiropractors are certified by 
laAv to execute birth certificates. Vermont authorizes the refusal of a 
license to practice chiropractic to a person convicted of haAung pern 
formed a criminal abortion. Thus, in sixteen States and Iavo Tend- 
tories, it appears from a revicAv of State laAvs tliat chiropractors are 
licensed to practice obstetrics and, if the authority of the State Health 
Departments to set standards for Avhat has been accepted as adequate 
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obstetric care cannot be invoked, these practitioners may be .paid from 
Federal funds for the care of the iidves and babies of enlisted men. 

Or take the laws about naturopathy. There are eight States that have 
laws regulating the practices of naturopathy. California, South Caro- 
lina, Tennessee, Utah, and Washington laws specifieally or by implica- 
tion include the attendance of women in childbirth in the scope of 
naturopathic practice. Arizona, California, and Oregon require train- 
ing in obstetrics and Florida requires training in midwifery as pre- 
requisites to license. Arizona, California, .and Oregon stipulate that 
the examination for naturopathic licenses shall include obstetrics. These 
cultists, with little scientific background in obstetrics, maj" thus be 
permitted to be paid from Federal funds for the care of the wives and 
babies of enlisted men. 

The “granny” midwife, whose dangerous and superstitious ministra- 
tions have brought much unnecessary death and suffering, is licensed to 
practice in many States. The proponents of the amendment seem to think 
that there is a difference between obstetrics and midwifery but Webster’s 
dictionary makes no distinction. It defines obstetrics as “the science of 
midwiferj'-” and the usual medical definition of midwifery is “the at- 
tendance of a Avoman in childbirth. ’ ’ The twenty-one States that license 
midwives to practice midwifery are Alabama; California, Colorado, 
Connecticut, Florida, Illinois, Indiana, Louisiana, ]\Iaryland, hlinnesota, 
Missouri, Neiv Jersey, Neiv York, North Carolina, Ohio, PennsyNania, 
Rhode Island, Washington, West Virgirda, Wisconsin, and Wyoming, 
as Avell as the District of Columbia and Puerto Rico.- Thus midwives, 
usually without qualifications, are licensed to care for mothei’s and 
babies and may be paid from Federal funds. 

Even the State laws regarding the practice of osteopathy have loop- 
holes, for the standards in many States have been enacted only recently. 
It has been stated that many osteopatlis who were licensed to practice 
before the enactment of the present laAVs or who have obtained licenses 
by reciprocity, could not meet the educational requirements for a license 
now imposed by various States, if they were applying for the first time. 
A variety of devices haAm also been used to permit reregistration. 

The foregoing should be sufficient eAudenee of the hodgepodge of 
medical licensure noAv prevailing in the United States. While it is time 
that examinations of candidates are stipulated in certain instances and 
that school attendance and training in obstetrics is a prerequisite, the 
question still remains, is this as a matter of fact actually proAdded? 
There are self-constituted schools of cultists, in many cases merely 
diploma mills or corre.spondence courses A\ith no educational standards 
of admission, Avhich operate entirely AAdthout the inspection and certifica- 
tion of our regular medical schools imposed liy the American I\Iedical 
Association. 
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The dubious education and training of the cultist groups are not 
based on the sound scientific principles which constitute the foundations 
of modern medical practice. The philosophy of practice of the leading 
groups depended upon the frequently unsound application of manipula- 
tive procedures for the cure of all ailments. What most of the others de- 
pended on, it is difficult fo state. And now, by Congressional edict, all 
of the carefully developed achievements of modern obstetrics and pedi- 
atrics are to be swept aside and governmental support given to cultist 
procedures, unproved, untried, and essentially a source of danger to 
those unfortuante enough to be subjected to their ministrations. Tlic 
Government insists upon the higliest standards in the selection of its 
Avar material and in the training of those designated to employ it — AA-^hy 
not apply the same principles in the care of the Avives and babies of the 
men AA'ho are fighting to maintain a free Avay of life ? 
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CONTROLLABLE FACTORS IN PUERPERAL MORTALITY IN 
THE BOROUGH OF BROOKLYN, CITY OF NEW YORK, WITH 
AN ANALYSIS OF PUERPERAL DEATHS OF 1942* 

Charles A. Gordon, M.D., P.A.C.S., Brooklyn, New York 

S INCE 1936 my attention has been foensed npon the trend of pner- 
peral mortality in Brooklyn. Gratifying reductions have been made, 
but the problem is still challenging. The puerperal mortality rate today 
is not as low as in 1941, but it is still lower than the rate for the entire 
City of New York. Since gains will be lost unless general and personal 
interest is maintained, analysis of the record of each year is essential. 
In 1942, 130 women died of causes associated with pregnancy and child- 
birth; 16 of these cases were assigned to nonpuerperal causes by the 
Bureau of Records, Department of Health, Citj^ of New York. 

Cardiac Disease 

Only cardiac disease deserves special mention in this nonpuerperal 
group. There were 6 eases assigned to heart disease as the primary cause 
of death, but in 10 other eases cardiac disease was tabulated as a second- 
ary cause. There are many important lessons to be learned from compari- 
son of the certificates of death with the case reports in our possession. 
Since contributory causes like chronic myocarditis, myocardial failure 
associated with intestinal obstruction six weeks post partum, and cardiac 
failure or circulatoiy collapse in the course of death from eclampsia do 
not deserve classification as heart disease, tliey should not have been men- 
tioned in the certificates of death. In other cases, deaths actually due to 
cardiac disease were assigned to puerperal causes that Avere not valid. 
Two examples Avill illustrate: 

Case 1 . — A primipara Avith rheumatic heart disease Avas admitted to 
the hospital early in the ninth month of pregnancy. Tavo hours later 
she Avas delivered by forceps under ether anesthesia, and died of heart 
faihire shortly aftei’AAmrd. Death, reallj* due to heart disease, AA'as as- 
signed to other and unspecified conditions of childbirth. 

Case 2 . — A primipara Avith riieumatic heart disease died of cardiac 
failure in the sixth month of pregnancy after dental surgery. Death 
Avas assigned to toxemia, though this diagnosis could not be substanti- 
ated by the case report. 

We cannot change the rules for selection of the principal cause of 
death, but Ave can make sui’e that certificates of death are carefully 
AA’ritten. In too many hospitals this is left to those A\dio are completely 
unaAA'are of their importance. Perhaps study of deaths in the primai^^ 
cardiac group is even more important. For example: 

Case l.—A. multipara A\nth cardiac failure in the fiftii month of preg- 
nancy Avas sent home from the hospital in an ambulance after com- 
pensation had been restored. She AA’as readmitted at term, delivei’ed 
spontaneously and died fiA’e days later in cardiac failure. 

Case 2. — A. primipara aa’Iio had repeatedly refused to enter the hos- 

•Read at a meotins of the Brooklj-n Gynecological Society. Alay 7. 1043. 
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pital, as advised by her phj'-siciaii, was admitted near term in cardiac 
failure, and died undelivered a few hours later. 

We have agreed that adequate care of pregnancy complicated by 
rheumatic heart disease involves more than prenatal observation at fre- 
quent intervals. Prompt institution of bed rest with the first symp- 
toms of any decrease of cardiac reserve is essential, and rest must be 
continuous for the duration of pregnancy, if decompensation should 
occur at any time in the pregnant state. Absolute bed rest is assured 
only in the hospital. 

Puerperal Deaths 

Of the total number of 130 maternal deaths occurring in Brooldyn, 
114 were assigned to puerperal causes. Tlie number of live births was 
52,914 and the puerperal mortality rate is 21.5 per 10,000 live births. 
This rate, however, is not a true measure of the risk of pregnancy in 
Brooldyn, for deaths from abortion are included, while pregnancies 
terminating in abortion are omitted. In New York City the crude 
puerperal rate is based on the number of reported terminated preg- 
nancies, 56,247, not live births; the rate so calculated is 20.3. 

The corrected rate computecl on the basis that each borough had the 
same proportion of colored pregnancies as the city as a whole, is 20.7. 
As heretofore, the colored population of New York City was an impor- 
tant statistical factor, for the puerperal death rate of colored women was 
more than tmce that of white women, and their mortality rate from 
abortion eight times as high. There were twice as many deaths from 
abortion in Manhattan, as in Brooklyn. These rates are all provisional, 
but it is not expected that final data will be much different. 

The confusing terminology of vital statisticians is in need of stand- 
ardization. The terms used by the City of New York are very satis- 
factory, yet what we call the puerperal mortality rate is the maternal 
mortality rate of the U. S. Bureau of the Census. Yerushalmy mentions 
a “puerperal fatality rate” referring to the number of the deaths of 
women who were delivered of a live or stillbirth per 100,000 total de- 
liveries. Likewise ‘ ‘ pregnancy fatality rate ’ ’ would refer to the ratio of 
abortion and ectopic deaths, and “maternal mortality rate” to the ratio 
of aU maternal deaths to all pregnant women. 

The rate for 1942 is higher than the rate for 1941, yet the trend is still 
downward as shown in Table I, 


Table T. Puerperal Deaths 


YEAR 

LIVE AND 
STILLBIRTHS 

PUERPERAL 

DEATHS 

PUERPERAL 

RATE* 

1938 


135 

31.9 

1939 

42,346 

no 

26.6 

1940 

44,397 

112 

25.6 

1941 


82 

17.5 

1942 

56,247 

114 

20.7 


•Rates per 10,000 reported terminated pregnancies standardized for color. 


The rate for 1941 was remarkably low. If this rate had prevailed in 
1942, 17 Avomen ivould not have lost their lives. A summary of the com- 
parative statistics for 1941 and 1942 is presented in Table II. 

Deaths in Early Pregnancy 

Statistically, abortion is defined as the termination of pregnancy be- 
lore the twenty-eighth week of gestation (7 lunar months) and deaths 
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from toxemia, tranma and hemorrliage which occur within this time 
period, are not assigned to these specific causes, but to abortion. Deaths 
due to criminal abortion, assigned to homicide before 194:0, are included 
too. Abortion is an important factor in our mortality rate. Only 2 of 
the deaths Avere certified as criminal; 17 cases of septic abortions Avere 
said to be spontaneous though it is A'^ery likely that more accurate re- 
porting Avould alter this figure. In addition, abortion appeared three 
times as a secondary cause in the nonpuerperal group, and in 2 of these 
cases, hemorrhage and shock actually caused death. 

Table II. Comparatwe Puerperal Mortality 



1941 

1942 

Abortion 

18 

2] 

Ectopic 

3 

6 

Hemorrhage 

12 

15 - 

Toxemia 

10 

24 

Infection 

21 

27 

Accidents 

13 

14 

Other 

15 

7 


There Avere 6 deaths from ectopic pregnancy. There Avere but 3 
deaths in 1941, AAdiile in 1937 there Avere no less than 12. Failure of 
diagnosis in the face of classic history and profound shock resulted in 
one death, and undue confidence in aqueous solutions Avith delay in ad- 
ministration of blood accounted for the death of another Avoman AA^ho 
died Avithout operation after nine hours in the hospital. 

Toxemia 

The increase in the number of deaths from toxemia is striking — ^more 
than tAAUce as many as in 1941. In addition to the cardiac death in 
AA'hich toxemia AAms reported, 2 deaths are included in Avhich there was 
no toxemia at all. Errors AA^ere due to careless reporting. In one case 
the certificate of death read: “Uremia, bilateral polycystic kidneys; 
history of toxemia of pregnancy, ’ ’ but there had been no pregnancy for 
over a year. This gratuitous information Avas the reason Avhy death AA^as 
attributed to toxemia. In another case death Avas certified as due to 
“ Post-deliA’’ery shock, stillbirth, full-term instrumental deliA^eiy, ure- 
mia.” Death aa^s probably due to I’upture of the uterus. The diagnosis 
of uremia was based upon evidence of nitrogen retention shortly before 
death. There Avas no toxemia, yet its presence Avas inferred by the 
statistician, and death Avas assigned to toxemia AAdiich takes precedence 
OA'er accidents of childbirth. The facts in this case are of interest. An 
obese, mildly diabetic patient, aged 36 years, para a^ making sIoav prog- 
ress Avith an unengaged A'ertex in R.O.P. position AA'^as subjected to three 
unsuccessful attempts at delhmry by high forceps. Version and extrac- 
tion Avere then carried out Avith great difficulty, and the placenta Avas 
removed manually. The babj^ Aveighed more than 13 pounds. She died 
on the sixth day post partum AAuth sjouptoms ascribed to secondarj' shock. 

There Avere 12 cases of eclampsia, and 4 cases of preeclampsia in this 
group. Prenatal care AA’as inadequate in a large number of cases. Tox- 
emia Avas reported in 4 additional cases, 3 of Avhieli are of interest A 
primipara AAdth albuminuria, AA’hose death AA’as assigned to infection, 
died of rupture of the uterus folloAA’ing forceps deln’ery; a primigraA'ida, 
aged 23 years, died of pulmonary embolism folloAving intraA'enous ad- 
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ministration of glucose solution; and a niultipara, Avho had refused 
hospitalization one iveek earlier, died undeliimred, of hemorrhage and 
shock due to ablatio placentae. 

It is clear that this large number of deaths from eclampsia should 
give us considerable concern. Long emphasis on prenatal care should 
have brought about a more general knowledge of the symptoms ivliich 
precede eclampsia. Closer attention to edema, weight and eye ground 
findings, and appreciation of the importance of even slight elevation of 
diastolic or systolic pressure levels Avill make the diagnosis earlier. And 
we all agree on the essentials of treatment — elimination of salt, limita- 
tion of fluids, bed rest and, most important of all, hospitalization. Again, 
it should be more clearly understood that if interruption of pregnancy or 
operative delivery should become necessary, local anesthesia is best, no 
matter what the form of intervention. 

Infection 

-Infection nms -responsible for 27 deaths, or one-quarter of the puer- 
peral deaths. According to the certificates of death, 13 deaths were 
caused by pulmonary embolism which has been coded as infection since 
1940. At least 2 cases, however, were clearly due to hemorrhage and 
shock. In one case forceps failed to deliver a dead fetus, and the patient 
was returned to bed in shock. Two days later, she ivas again taken to 
the delivery room, still in very poor condition, and died three hours 
after embryotomy and manual removal of the placenta. The certificate 
of death read, “Puerperal embolism, forceps delivery, embryotomy, 
shock.” In the other case, profuse hemorrhage followed forceps de- 
livery under ether anesthesia, and manual removal of the placenta. 
Blood pressure fell to 50/0. The vagina urns packed, and the patient 
was gh'en pituitrin, ergot and 1,000 c.c. of glucose solution. Death oc- 
curred shortly after delivery. Pulmonary embolism ivas given as the 
cause of death. 

Hemorrhage 

In 15 cases hemorrhage was assigned as the primary cause of death. 
There was but one case of placenta previa, which appeared as a sec- 
ondary cause, however, in 2 additional cases, and 6 eases of separation 
of the placenta. In the total number of 130 deaths associated ivith 
pregnancy and childbirth, moi'e than one cause of death ivas mentioned 
in 70 eases; in 36 of these the secondary cause ivas puerperal. Rules 
for selection of the primary cause of death ndien joint causes have been 
reported may result in faulty interpretation often enough to nullify 
conclusions of utmost importance. Hemorrhage usually suffers more 
than toxemia in the application of these rules, which prefer infection 
over any other cause. Hemorrhage ivas mentioned as a secondary cause 
m only 4 cases of puei’peral death. These very important secondary 
causes of death do not often appear in analyses of the causes of puer- 
peral death. Since their implications are obvious, they are tabulated 
(Table III). 

Accidents of Childbirth 

Death Avas associated AA'ith accidents of labor in 25 j^ei- cent of all the 
cases. It appeared as the primary cause in 14 cases, and as a’con- 
tributoiy cause in 13 additional eases of puerperal death, or 42 per cent 
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Table III. Secondaky Causes op Puerperal Death 




1 associated with 


COUE NO. 

CONDITION 

PUERPERAL 

CAUSE 

NONPUERPERAL 

CAUSE 

TOTAL 

141 

Abortion 

0 

3* 

3 

143 and 146 

Hemorrhage 

4 

0 

4 

144 and 148 

Toxemia 

4 

0 

1 4: 

145 and 149 

Accidents 

13 

7 

1 20 

150 

Other 

1 

0 

21 

6 

16 

6 

37 


•2 with hemorrhage. 

Note that infection does not appear. 


of the entire 114. This heading (code No. 149) is very comprehensive, 
covering injury, laceration and rupture of pelvic organs or tissue after 
the twentj^-eightli week of pregnanejL Atony, inertia, inversion and 
rupture of the uterus, abnormal presentation, contracted pelvis, pro- 
longed labor, instrumental delivery, version, cesarean section and ob- 
stetric shock are included. The more specific causes, hemorrhage, tox- 
emia, and infection, can take precedence only when thej^ are reported. 
Pulmonary embolism to which sudden death is so of ten - attributed 
under these tragic circumstances is tabulated as infection. ' 

In 20 cases in which accidents of pregnancy and childbirth were re- 
garded as secondary causes, death was assigned to infection 7, eclampsia 
3, post'partum hemorrhage 3, cardiac disease 4, and other nonpuerperal 
causes 4. 

Cesarean section was the cause of death in 5 cases thougli it con- 
tributed to death in 7 additional cases. In 1937 there were 34 deaths 
associated with cesarean section, and in 12 of these cases the operation 
itself was held to be the primary cause of death. And in 1939, there 
were 27 deaths to which this operation contributed. At that time we 
concluded that this was the crux of our Brooklyn problem. It is clear 
that we have made progress, yet in 1942 two cesarean sections were per- 
formed after the patients had had several convulsions. In another case 
death was due to hemorrhage, secondary operation for hysterectomy 
failing to save the patient’s life. In .still another case, sudden hemor- 
rhage during the operation was estimated at 800 c.c. Lost blood was 
promptly replaced, but the patient died of peritonitis on the fifth day 
after operation. 

Major Cause of Death 

Statistically infection (27 eases) is the leading cause of puerperal 
death, with toxemia (24 eases) a close second. But if to the hemorrhage 
figures (15 eases), are added 6 cases of death from ruptured ectopic 
pregnancy, 2 cases of aboi’tion with hemorrhage and shock, and 4 eases 
in which hemorrhage was reported on the certificate of death, but as- 
signed to other causes, hemorrhage equals infection in importance on 
the face of the figures. 

Death certificates in themselves contain very little information con- 
cerning the details of birth. However, when case histories, even though 
brief, and possibly with important details omitted, are available, the 
actual causes of death are more readily discovered. A more perfect 
picture of the problem is seen when corrections are made for 2 cases in 
the toxemia group, and 2 cases of sudden death in the infection group. 
Other deaths assigned to accidents of childbirth as the primary cause. 
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or to infection with accidents as a contributory cause of death might be 
included as well, but they are not, only because hemorrhage was not 
mentioned. Yet it is likely that hemorrhage played a prominent part 
in every one of these deaths, and hemorrhage invites infection. Re- 
vision of the statistics of puerperal deaths shows hemorrhage as the most 
common cause of puerperal death in Brooklyn (Table IV). 


Table IV. Major Causes op Puerperal Death 
(Bevision) 



official 

REVISION 

statistical 

RBWSION 

COMMITTEE 

Hemorrhage 

15 

27 

30 

Toxemia 

24 

24 

22 

Infection 

27 

27 

25 


Comment 

The statistical problem of joint cause selection is so diffieult that de- 
ductions as to the relative frequency of any cause of puerperal death 
may be properly questioned. The sooner multiple cause tabulations be- 
come available, the better. Prom the medical point of view, tlie prin- 
cipal purpose of collecting and tabulating vital statistics is to discover 
the actual causes of death, so that preventive programs may be planned. 
It may be argued that infection, toxemia and hemorrhage are of equal 
importance, and that preventive effort should influence all three. But 
this is only partly true. Our efficiency in the management of infection 
has increased, for the value of chemotherapy is widely appreciated. 
Until the cause of the toxemias of pregnancy is Imown, tlie present fairly 
well-accepted ideas of prevention and treatment need but application. 
The public will continue to need education, as will a rapidly diminishing 
number of physicians. In other words, the issue is primarily educa- 
tional. 

The prevention of mortality from hemori’hage, however, is a simpler 
problem. Hemorrhage may not be the most common cause of puerperal 
death everywhere, but it is the most ijnportant, for it should yield to 
preventive measures more readily than either of the other two major 
causes of death. Plasma is a household word, yet plasma is not immedi- 
ately available in every one of our lying-in institutions. Nor is every 
physician fullj^ aware of the great progress made in our Imowledge of 
the physiologic and therapy of shock. Education is necessaiy, but 
boroughwide organization of facilities for the procui’ement and distribu- 
tion of blood and plasma is not only necessary but practical. YTe will 
not make progress otherwise, for hemorrhage is .still the outstanding 
controllable factor in our puerpei’al mortality. 

32 BEXfSEN Street 






Department of Book Reviews 

Conducted by Robert T. Frank, M.D., New York 


Review of New Books 


Gynecology and Obstetrics 

This voluminous review of Vaginal Hysterectomy by Kennedy and Campbell! 
is an important contribution, as it represents the heritage and continuation of 
the work of Joseph Price, a pioneer in g 3 mecologieal operative work, who was far 
ahead of his time. The book is of real importance in offering an atlas of va^nal 
hysterectomy by two methods, the one, the rapid clamp method (Kennedy) ; the 
other, the ligature nietliod bj’ Campbell. The numerous illustrations are extremelj’ 
clear-cut and descriptive. 

Few gynecologists realize that vaginal hysterectomy of a not greatly enlarged or 
fixed uterus, by means of Prjmr clamps, performed by opening the posterior cul-de- 
sac and inverting tlie uterus througli this opening and then incising the anterior 
peritoneal fold upon the finger introduced through the posterior fornix, can be ac- 
complished and completed within three to five minutes by an expert operator, and 
bj' the same route in a somewhat longer time, if ligatures are applied. I agree fully 
with the authors that the postoperative morbidity and reaction under these con- 
ditions is infinitesimal compared to that following abdominal hysterectomy, no mat- 
ter whether this is supravaginal or complete. According to Kennedy, over ninety- 
five per cent of hj’sterectomies performed at the Price Hospital are done by the 
vaginal route. This includes the removal of fibroids bj* morcellement, corresponding 
to the size of a five months’ gestation. The authors do not consider antecedent 
ventrofixation a contraindication to vaginal liysterectomj' as thej'- have never failed 
to cut the resulting bands from below. They recommend vaginal hj-sterectomy as a 
routine for procidentia of the uterus, an indication with which I can in no way agree 
as it has been mj' misfortune to encounter a number of inversions of the entire 
vagina following this procedure, it is true, never in patients who had been operated 
b}' either of the authors. ' 

In general I disagree completelj- with the indications for operation described in 
this volume. Tliat eveiy ‘ ‘ abused cervix, ’ ’ as thej' denominate the cervix showing 
various nonmalignant lesions, requires removal and preferably, coincident removal 
of the-uterus appeals to me as much as the proposition to perform bilateral mastec- 
tomj- on eveyv patient in whom a fibroma or a cyst lias been discovered. To consider 
the swollen, traumatized and excessive muco.sa of the anterior wall a “tumorous 
mucous membrane ’ ’ is entirelj' erroneous as the authors can convince themselves b}' 
putting such a patient to bed for ten daj'S preoperativelj’. There is no question 
that under what I consider valid indications, such as the presence of an earlj' corpus 
carcinoma which shows some descent, vaginal hj-sterectomj' with plastic repair can 
be considered, but on the whole, their attitude appears to me to be unjustifiabh 
radical. From the technical point of view, this book 's extremely valuable. 

R. T. Frank. 


’Vnciniil Hysterectomy. Bv James William Kennedy, JI-D-. F.A.C.S.. 

Chief to tlie Joseph Price Hospital. Philadelphia; Consulting .Surge^ to the Norrr 
town, Coatesville and Chamhersburg Hospitals, etc., and .i^chibald 
M.D.. C.M.. P.R.C.S.,(C), F.R.C.O.G.. F.A.C.S.. Assistant Professor 

Gynecologj-. McGill University, Montreal: Gynecologist and Obst^ncian In cme . 
Montreal General Hospital, etc. Fully Illustrated. tOo pages. F. A. s 

Philadelphia. 1942. 
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This manual on the Mechanics of Obstetrics by Vaux and Castallo^ is an out- 
growtli of methods of teaching students at the Jeffersorr Medical College, particu- 
larly in manikin work, and is primarily intended for use of students. The material 
is divided into a number of chapters which deal with the pelvis and fetus, and ndth 
the diagnosis of presentations and positions. 

The mechanics of obstetrics are detailed in a chapter on labor, and subse- 
quently applied to the various normal and abnormal presentations and positions. 
The instrumental or manual methods to complete labors where difficulties have arisen 
are discussed in three chapters on forceps, version and e.xtraction. Here the student 
has explained for him the work which he is presumed to do in the manikin course as 
well as the application of such methods in actual practice. In a chapter on multiple 
pregnancy the authors state "that uniovular twins are usually of the same sex." 

The book concludes with a chapter on home delivery discussing the duties and re- 
sponsibilities of students and the procedure of their technique while on district 
work in the obstetrical service. 

The profuseness of the illustrations and the clarity and detail of the text, particu- 
larly on the section on mechanism of labor, should make this manual of much bene- 
fit to medical students. 

Philip F. 'Williajis. 

The continued . interest in social relations makes this third edition of Sex in 
Marriage by the,Groves3 a necessary book for the physician and others who are 
called upon to assist as marriage counsellors of family problems. This third edition 
reflects the advances which have been made in endocrinology and other phases of 
medicine relative to these problems. One may continue to recommend this book as 
a part of premarital education for either man or woman. 

Philip F. "Williams. 


This popular perennial Nurses Handbook of Obstetrics by Zabriskie appears in 
a seventh edition under the joint authorship of Miss Zabriskie and Dr. Nicholas J. 
Eastman.'* The interpolation herein of the viewpoint of a physician has necessi- 
tated a considerable revision of the text. There is much new material on the mech- 
anism of labor, the newer ideas on prenatal care and, again, emphasis has been 
laid on public health nursing. 

The arrangement of the book is such that the practical aspects are handled sepa- 
rately from the scientific discussion of the subject. This should make for gi'eater 
value of the book as a practical working manual. Of benefit to the training school 
teacher of obstetrics are the suggestions after eacli chapter presented as conference 
material to promote a better understanding of what has been studied. Again, the 
selfevaluation tests given provide an opportunity for the individual who has studied 
the book to determine personallj- her grasp of the subject matter. 

The combination of nurse and doctor authorship in this edition is an ideal one, 
and undoubtedly will serve to make the book a popular text in training schools. 


PHILH’ F. IVlI.LIAM.S. 


■Tlie Mechanics of Obstetrics. By Norris tV. Vaux, M.D., Professor of Obstetric.? 
Jefferson Medical College and Mario A. Castallo, A.M., M.D.. F.A.C.S., Assistant 
trofesMr of Obstetrics, Jefferson Medical College. Pages 211. Illustrations 200 
A. Davis Comnanv_ Pniladolnbia. 104S. 



Beset. 703 pages. 37G illustrations Including 15 subjects in coio'r.” 
pincott Company. Philadelphia, London, and Montreal. 1943. 


J. B. Lip- 
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Miscellaneous 

Vitamins and Hormones, under the editorship of Harris and Thimann^s deals 
with advances in researches and application of tliose researches. It is designed as 
the first of a series of yearly volumes to accumulate, correlate and digest the cur- 
rent literature, and has been written by various investigators well known in their 
special fields, and is introduced by a foreword by McCollum. The content apparently 
is mainly designed for workers in their .special fields as the majority of articles 
will not be understandable or of interest to the average physician. 

Of the ten articles, the one on the Appraisal of Nutritional States by Jolliflie and 
Most, gives an excellent summary of the situation, including much of the special 
work performed by these authors. Minot and Strauss discuss the Physiolog}^ of 
Anti-Pernicious Anemia Material, The disease is a nutritional deficiency disorder 
conditioned by the state of the gastric secretion. Further clarification will depend 
on a combination of clinical and chemical studies. The authors state that the 
condition “is prone to develop in blue-eyed individuals of the Nordic race, whose 
hair has turned prematurely gray. ”(!) Such presentations, for example, as the 
Photoreceptor Function of the Carotenoids and Vitamins A, the Growth-Factors for 
Protozoa, and the Intermediate Metabolism of tlie Sex Hormones, are of interest 
only to investigators along these lines. The work is of importance as a modern 
reference handbook, Frank, 


The tenth volume of Biological Symposias serves the double purpose of present- 
ing ‘ ‘ Frontiers in Cytochemistry ’ ’ as well as serving as a memorial volume to Profes- 
sor E. E. Bensley, Emeritus Professor of Anatomy at the University of Chicago. 
Professor Bensley, who at the age of seventy-five is still active in research, is known 
for his studies on secretion, having discovered the chief neck cells of the gastric 
mucosa, and for having determined that the islets of Langerhans are separate organs 
of the pancreas, the latter discovery proving of great aid in the isolation of in- 
sulin. In addition, Professor Bensley is known as a supertechnician in histologj’ 
which has been so helpful to liim in his study of mitochondria. 

This Symposium is based on a meeting held at the University of Chicago in 1942, 
and contains fourteen articles on the basic constitution of the cell, written by his 
pupils, coworkers and friends. Taken up are the chemical structure of cytoplasm, 
a study of cellular respiration, ultracentrifugal studies on cytoplasmic components, 
histochemical and chemical analyses, methods for isolating morphological constituents, 
and specific biological activities of maeroraolecular particles, to mention some. By 
the ingenious technique of Altmann-Gersh (frozen dried material), Professor 
Bensley ’s aim of separating separable parts, before analysis was attained, tlie mito- 
chondria of liver cells being thus concentrated. By other methods, two other main 
constituents, plasmosin and ellipsin, were separated. The former is the substance as- 
sociated with the variable solution-gel phenomena; the latter, ellipsin, appears to 
form the Cell membrane. Thus these studies have advanced to a point where they 
throw much light not only upon structure, but upon the function of the individual 
parts of the cell itself. The entire book makes fascinating reading and is pre- 
sented in such a fashion as to be understandable to those unfamiliar with micro- 
cjTologj'. , . E. T. Frank. 


“Vitamins and Hormones. Advances in Kesearch and Applications. Edited 
Robert S. Harris, Associate Professor of Nutritional Biochemi^ry. Massachiuetts 
Institute of Technology and Kenneth V. Thimann, Associate Professor of t mne 
Physiology, Harvard University. Volume I. With a foreword by E. V. Alcconu , 
Johns Hopkins University. 452 pages. Academic Press. Inc., New Tork. 

'Biological Symposia. A Series of Volumes Devoted to Current Symposia in the 
Field of Biologj'. Edited by Jaques Cattell, Editor of The American 
American Men of Science. Volume X. ITontiers in Cj'tochemistoy The Pw sic 
and Chemical Organization of the Cytoplasm. Edited by Normand H Hoerr, won 
Wilson Payne, Professor of Anatomy. School of Medicine, Western Reser\'e Univer- 
sity. 334 Pages. The Jaques Cattell Press, Lancaster, Pa. 1943. 
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A monograph on the Pathology, Pathogenesis, Etiology, Diagnosis, Prog- 
nosis and Treatment of Vascular Sclerosis has appeared from the pen of Eli Moscli- 
cowitz,7 who regrets that most treatises on arteriosclerosis are written by either pa- 
thologists or clinicians, while, according to his view, a correlation of both of those dis- 
ciplines is required to understand diseases. In his discussion, he emphasizes the bi- 
ology of disease processes and then turns to the mechanistic genesis of arteriosclerosis, 
finally dicussing the psychosomatic interpretation of certain forms of essential hjqrer- 
tension. The monograph is designed as a working guide for the practitioner-. In dis- 
cussing the subject, he takes up sclerosis of the capillaries, the production of ex- 
perimental arteriosclerosis by means of adrenalin, ergosterol and cholesterol. Of 
particular interest are the remarks on the arteriosclerosis and hypertension in the 
pulmonary circuit. He concludes with a chapter on therapy, in which he features 
educational psychological factors. 

R. T. Fkank. 

A large anniversary volume, in honor of Professor Pedro Belou,8 Professor of 
Anatomy at the University of Buenos Aires, has been published by his friends and 
colleagues. Professor Belou is particularly kno^vn for his studies on the arterial 
system of man. His stereoscopic atlas of the anatomy of the arteries as well as a 
treatise on the topographical anatomy of the arterial system, are some of lus better 
knoTpn publications. The volume is replete with personal photographs as Avell as il- 
lustrations of the many festivities involved in the celebration. It likewise contains 
a large number of letters from famous colleagues, the world over. 

R. T. Pkank. 


t ascular Sclerosis. -With Special Reference to Arteriosclerosis. PntliolOB^y, Pnllio- 
u®"? Etioloflrj-, DlaBnosis, Propnosis, Treatment. By Eli Jlosclicowitz. A.B. D 
Assistant Clinical Professor of Medicine, College of Physicians and Surgeons. Coluinhi"-i 
University, New York; Physician, Mt. Sinai Hospital, New York. etc. 178 pages 
Oxford University Press, New York. 19-12. 

Profcsor Pedro Belou. De Sus Ex-Colaboradorcs Y Mioinbros Tlei 
Docente Y Tecnico Del Institute de Anatomia Y 1.* Catodr.a do Anatoml-i 
de la Facultad de Cienclas Medicas de Buenos Aire.s. En l-ll “’c » Ann 
LWa ^ ^jercicio Docente en la Catedra Universftaria. lli" page.s. Guillermo Kraft 
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Selected Abstracts 


Gynecological Operations - 

Scliwarcz, Ricardo: Contriliution to the Study and Treatment of Dysmenorrhea 
(Menge’s Metrotomy), Bol. Soc. de obst. y ginee. de Buenos Aires 21: 309, 
1942. 

Ricardo Scliwarcz states that Menge based his treatment of dysmenorrhea on 
the concept that menstrual pain is due to a disproportion between the capacity and 
the contents of the uterus. He had used his method since 1916, in hundreds of 
patients, with complete success in 80 per cent and improvement in 10 per cent. 

Under general anesthesia the uterus is dilated with Hegar dilators introduced 
up to the fundus and left in place for one minute each. Serious resistance is felt 
after No. 8 to 10 are used. E}Tner’s scissors, which have external cutting edges 
and the opening of which can be regulated to correspond to the scale of the Hegar di- 
lators, are introduced into the uterine cavity, opened and pulled out; the internal 
layer of the uterine wall is thus incised in 8 to 10 different places to avoid tears of 
the cervical canal during subsequent dilatations up to Hegar No. 16. The largest 
bougies are left in place for about two minutes. Then the entire uterine cavity is 
tamponed with iodoform gauze soaked in sterilized oil; the tampon is removed after 
eight days. Roentgen examination with opaque substance before and after the 
operation shows the remarkable difference in the capacity of the uterine cavity. 

J. P. Geeenhill • 

Althabe, Alberto, and Di Paola, Guillermo: Surgical Treatment of Some Forms of 
Ovarian Dysfunction, Bol. Soc. de obst. y ginec. de Buenos Aires 21: 127, 1942. 

Alberto Althabe and Guillermo Di Paola describe six cases, five of which were 
submitted to bilateral partial resection of the ovaries and one to resection of an 
ovary and a half; all showed persistently favorable results. Four were sterile; 
all had menstrual disturbances starting with amenorrhea of varying duration, which 
later was complicated by irregular hemorrhages in five. The time elapsed since the 
beginning of the disorder varied from two to eight years during which intense hor- 
monal treatments or curettages had been used. All patients had more or less hyper- 
trichosis of the face, abdomen, breasts, and lower extremities; three had colostrum 
in the breasts and one hj'pertrophy of the clitoris. The basal metabolism was nor- 
mal, the ovaries were enlarged, and the endometrium showed glandular hyperplasia 
of the adenomatous type in five and proliferation in one. The enlarged ovaries had 
a smooth, grayish surface through which could be seen small bluish follicles in some 
cases; their consistency was increased, and sagittal section revealed a thick 
albuginea and under it one row of follicles like a crov/n surrounding the considerably 
enlarged, hard, yellowish-gray medullary tissue. 

Study of the present cases and of those reported in the literature as having re- 
sponded to bilateral partial resection of the ovaries reveals that there is a tj'pical 
clinical picture which seems to constitute the exact indication for this surgical inter- 
vention. In ovarian dysfunction, there are two types of patients, although both 
have the same principal sjTnptoms of amenorrhea and/or metrorrhagia: in the first, 
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the menstrual disturbance is the only external sign of the disease; in the second, 
there are also other symptoms localized or not in the genital apparatus, but this type 
contains two subgroups. In the first, the menstrual disturbance is associated with 
discrete adiposity of the hips and thighs, soft skin, normal distribution of hair or 
hypotrichosis, normal or hypoplastic breasts, small ovaries, hypoplastic uterus and 
atrophic or hardly proliferating endometrium. The second is characterized by 
hypertrichosis, rough skin, large breasts, colostrum, normal or enlarged uterus, en- 
larged ovaries, glandular hyperplasia of the endometrium and more or less marked 
but not always constant, proximal obesity. It is this second subgroup which con- 
stitutes the indication for bilateral partial resection of the ovaries. 

J. P. Greenhill 

Peterson, E.: Creation of an Artificial Vagina With the Aid of the Amniotic 

Membranes, Acta obst. et gynec. Scandinav. 21: 351, 1942. 

The author reports a case of absence of the vagina in which he produced a 
vagina by transplanting fetal membranes. There are four similar cases reported 
in the literature. The result in all five cases was good. The author believes that 
fetal membranes are better than skin for the purpose of creating an artificial 
vagina. 

J. P. Greenhiei, 

Kahanpaa, V.: High Peritonization in Gynecologic Operations, Acta obst. et 

gj’nec. Scandinav. 21; 357, 1942. 

The author uses the term high peritonization for the procedure whereby the pelvic 
structures are completely isolated from the abdominal cavity by means of the sig- 
moid. From 1929 to 1939, 907 such procedures were performed at the Woman's 
Hospital in Helsinki. This method was used in every fourth gynecologic laparotomy. 
It was also used when raw surfaces could not be properly covered. The mortality 
rate in this group of cases was 0.9 per cent. 

High peritonization was also used in all the infected cases, the object being to 
prevent the spread of infection to the general peritoneal cavity. The death rate 
in this group was 3.7 per cent. 

By means of a follow-up letter, 84 per cent of the patients were checked. Onl}' 
two of the women subsequently had to be operated on for late ileus. In women 
who had to be reoperated upon, there were no undue adhesions. Not infrequently 
the sigmoid separated from the pelvic organs to whicli it was attached. 

In the group of women who could conceive after the operation, 45.7 per cent be- 
came pregnant. In most cases the pregnancy continued without harm. 

J. P. Greenhill 


Labor 

Beacham, Woodard Davis, B.A., B.S., M.D., and Varino, George Andrew, B.S., 
M.D.; The Management of Bupture of the Dterus Near, At, or Past Term, 
Clinics 1: 125, 1942. 

Bupture of the uterus is discussed from the standpoint of incidence, mechanism 
of rupture, estrology, signs and symptoms of impending and actual rupture, therapy, 
ond the treatment of shock. Four case studies arc reported whicli present no features 
of particular interest except one, in which a previous low section was followed hi’ a 
normal delivery and then experienced rupture of the scar during the next pregnane v. 
1 he authors have not found a similar case recorded in the literature. 

Howard C. Moeoy 
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Sperl, J.; Stenosis and Atresia of the Vagina as Obstructions to Labor, Monatschr. 

f. Geburtsh. u. Gynak. 114: 26, 1942. 

In eases of vaginal stenosis and atresia associated with pregnancy, the. author 
is opposed to prophylactic artificial abortion in the hope of preventing complica- 
tions during labor. In the author’s four cases .the etiology was known in only 
one. In this case the atresia resulted from scars which followed coitus in a 
duplex vagina. 

During pregnancy vaginal secretions and bacteria accumulate above the point 
of atresia and these may give rise to serious complications during labor. There- 
fore, the atresia should be ' overcome at the onset of labor. In serious cases of 
stricture of the vagina, rupture of the uterus may occur. Hence cesarean section 
should be performed. In severe cases of atresia, sterilization is advisable. In 
some cases stenosis may be overcome by simple incisions. Deliverj’' can then 
take place through the vagina. 

J. P. Greenhill 

Bouvier, M., and Gueniot, P.; Acute Edematous Elongation of the Cervix, Bol. 

Soc. de obst. y ginec. de Buenos Aires 21: 214, 1942. 

Two clinical forms have been described: (1) Unilabial j)olypoid edematous 
elongation of the cervix (Bouvier) and (2) acute total edematous elongation of 
the cervix (Gueniot), The partial form is characterized by a polypoid or pear- 
shaped tumor, its external portion the size of an orange, or larger, of violaceous 
color, with suffusions, and the inner part in the form of a pedicle, extending 
usually as far as the midportion of the anterior cervical lip. The tumor fre- 
quently appears outside the vulva, or may’’ be palpated in the vagina. In the 
complete form, tlie elongated cervix assumes the size of a fist, shows a reddish- 
violaceous color and numerous submucous Ixemorrhages, and is slightly or not pain- 
ful. The internal and external os, the much elongated cervical cavity, and the 
somewhat shortened fornices are preserved, the latter point aiding in differentiating 
the condition from a prolapse. The partial form is much more common than the 
complete, and both may occur during pregnancy or labor. 

The same etiologic factors are probably' responsible for either form; namely', 
contracted pelvis, multiparity, posterior cephalic presentation, prolapse, special con- 
figuration of the lower uterine segment, etc. The factors eliciting the condition 
include strong uterine contractions, premature descent of the presenting part, pre- 
mature expulsive forces, etc., all of which may' cause venous stasis. Other con- 
tributing causes, especially during pregnancy', may be systemic factors such as mod- 
ification of the capillary endothelium, arterial hypertension, vasoconstriction and 
vasodilatation, retention of sodium chloride, inverted serum:globulin or cholesterol- 
fatty acid ratios, or endocrine, particularly pituitary disturbances. The symptom- 
atology varies according to whether the patient is pregnant or in labor. During 
labor she is not aware of any additional pain, and the diagnosis is made incidentally. 
During pregnancy there may be complaints of distress in the hypogastrium and 
vulva, radiating to the thighs, but pain may be entirely absent. Occasionally there 
are discrete hemorrhages or sanguinolent discharge. The differential diagnosis 
includes cervical polyps, which, however, originate from the endocervix, anterior col- 
pocele, and hematoma or thrombus of the cervix; in the latter there is no elonga- 
tion or pediculization as in Bouvier ’s form. 

Treatment consists of reposition of the cervix maintaining it in position by 
dressings, and rest in bed in Trendelenburg's position. The condition tend.s to 
recur. Although there is no immediate hazard, the lesion may' cause premature 
labor, and during delivery it may give rise to dystocia. 
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Gavioli presents two cases, one of each type, 
during the puerperium. 


The cervical condition disappeared 
J. P. Greenhill 


Winzeler, H.: The Question of Oxytoxic Action in the Animal and Human Uteri: 
Basergin in the Placental Period, Monatschr. f. Geburtsh. u. Gjmak. 113: 289, 
,1942. 

The author observed that the human uterus does not react to oxytoxics in the 
same manner as the uterus of small animals. Hence, clinical tests in women are 
essential. The author maintains that basergin is the best drug for the control of 
post-partum hemorrhage. 

,T. P. Greenhill 

Westerman: Spontaneous Detachment of Cervix in Labor: Brit. M. J. 4; 272, 
1942. 

The author reports the case of a primipara with a flat type of pelvis. She was due 
February 10, 1942. The membranes ruptured naturally at 10:15 p.m. on February 20, 
and labor began. Progress was slow. She was given morphine for rest. Her pulse 
rate rose to 130. The blood pressure was 150/100. Head was visible at 5:30 p.M. 
on February 28, but receded and reappeared at 6:30 p.m. but there was no progress. 
She was anesthetized, and on examination, a transverse rent was found in the an- 
terior portion of the cervix. The head was rotated and forceps delivery accomplished 
by delivering the stillborn fetus through the rent on February 28 after 7:30 P.M. 
The cord was around the neck. A ring of cervix crowning the head was delivered 
with it. 

The author asks, “Had the nature of the condition been recognized earlier, 
would interference have been indicated or justifiable?” 

One hesitates to comment in print on a case of this type. Fortunately the mother 
recovered minus the lower portion of the cervix uteri. 

Fred L. Adair 

Olivalla, Josd Ramirez: Retroplacental Hematoma of Pregnancy (Statistic 
Study, Municipal Maternity “America Arias,” Havana, 1933-1941), Rev. 
cubana de obst. y ginec. 4; 186, 1942. 

Jose Ramirez Olivalla states that this accident has occurred 62 times in 34,203 
labors, or 0.18 per cent. The uncorrected maternal mortality due to the acci- 
dent was 1.61 per cent. The best results were given by conservative treatment. The 
systematic use of abdominal surgical treatment is condemned as highly aggressive, 
and no case of retroplacental hematoma has been treated by the abdominal route 
during the last three years, Post-partum hemorrhage in retroplacental hematoma 
has been frequently observed; but all cases were successfully treated by the usual 
measures. Of the nine eases treated by abdominal surgery, four had hysterec- 
tomies. The medical treatment of the accident has avoided a considerable number 
of abdominal interventions which would have added an operative wound to tlie lesion 
of the uterine tissues. The author regards retroplacental hematoma as belonging 
to the gestoses, excluding those of mechanical origin which are exceptional. 

J. P. Greenhill 

Monti, Ricardo Lopez: Pregnancy and Parturition in Myomectomized Women, 
An. Inst, de Mat. y Asist. Soc. 2: 85-104, 1940. 

Ricardo Lopez Monti reports 31 cases on whom myomectomies were performed 
during the first months of pregnane}’. He draws tlie following conclusions; 1. Preg- 
mmey and parturition in women operated on for uterine fibroma progress as in nor- 
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mal women. 2. Prophylactic forceps at the end of the second stage, although not 
necessary in most cases, should be used when labor is long, when the uterine cavity 
was opened to remove the fibroma, or when a number of fibroids were extirpated. 

The puerperium progressed uneventfully. 4. The operation does not interfere with 
fetal development. 5. Recurrence of myomas is extremely rare and does not in- 
validate the conservative treatment. 6. The experience of the obstetric future 
inyomectomized women is one more argument on behalf of conservative surgery of 
the uterus. 

J. P. Greenhii.l 

Bravo, Rogelio Rodriguez; Experience With Zarate’s Partial Subcutaneous 
Symphysiotomy, An. Inst, de Mat. y Asist. Soc. 2; 141, 1940. 

Rogelio Rodriguez Bravo reviews 63 eases observed between 1926 and 1939, and 
divides them into four groups: 45 operations at the Institute; four observations 
On patients previously symphysiotomized who had to undergo other operations for 
complications during subsequent labor; two observations of repeated symphysiotomy, 
and 12 symphysiotomized patients who later had spontaneous labors. 

The author insists on careful consideration before employing symphysiotomy in 
primiparas because of the frequency and seriousness of the lesions which may be 
caused by the operation, as shomi by the study of his cases. In the fourth group, 
he calls attention to the value of roentgen control which permits measuring the per- 
manent separation of the public ligaments. Sjunphysiotomy should be correctly used 
according to Zarate’s technique when it is possible to rely on good dynamics and 
amplitude of the soft parts to obtain spontaneous parturition; in many cases it gives 
the patient a dilatation that permanently solves osseous dystocia. 

.1. P. Greenhill 

Berutf, Josue A.: Chloral Hydrate in Labor, Arch. Clin. obst. j- ginec. Eliseo 
Canton 1: 58, 1942. 

Josue A. Beruti states that his experience of 10 years with this drug shows that 
it fails in many cases; however, the failures must be largelj' attributed to incorrect 
indication and insufficient dosage. In correct dosage and provided that the enemas 
do not contain more than 3 Gm. of the drug and are not repeated too frequently, 
it has no disturbing effects on the evolution of labor, presents no risks for mother 
or fetus and has no unfavorable action on placental delivery or post-partum. Often 
the association of chloral hydrate and spasmalgin has an excellent effect on dilata- 
tion of the cervix. 

J. P. Greenhill , 

Sala, Silvestre Luis; Value of Rectal Examination in Obstetrics, Arch. Clin. • 
obst. y ginec. Eliseo Canton 1; 118, 1942. 

From an extensive review of the literature and a statistic of 2,000 observations, 
Silvestre Luis Sala concludes that rectal examination during labor decreases puer- 
peral morbidity, but gives less exact diagnostic information than vaginal examina- 
tion. This is due to the frequently' unavoidable difficulties peculiar to the method 
and depending on the height of the presentation. However, the index of inaccuracy 
in the diagnosis of the dilatation and the height of the presentation are not consider- 
able, while vaginal examination made under aseptic conditions is not as dangerous 
as has been claimed. Therefore, the author recommends that rectal examination be 
used only to verify the progress of labor and that vaginal examination be made in 
the beginning and be resorted to in ease of the slightest doubt, or . if a more ac- 
curate diagnosis becomes necessary. 


J. P. GREEXHn-L 
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Steele, Kyle B., M.D., F.A.C.S., and Javert, Carl T., M.D.: The Mechanism of 
Labor for Transverse Position of the Vertex, Surg., Gynec. & Obst. 75: 477, 
1942. 

The mechanism of labor in 1,300 cases was studied using frontal stereoscopic and 
lateral isometric roentgenographic techniques. On these 1,040 fetuses presented by 
the vertex, 763 begin at or above the pelvic brim, and 277 being in midpelvis. For 
the purposes of classification, an arc of 45 degrees (22.5 degrees on either side of 
the transverse) has been defined as transverse presentation. By thus broadening the 
criteria for this type of presentation, and also with the greater diagnostic accuracy 
of the x-ray, the evidence of transverse is found to be 63.4 per cent at the pelvic 
brim, and 62.8 per cent at midpelvis. A further extremely important point is also 
brought out in the finding of asynclitism in 93.2 per cent of the fetal heads at the 
pelvic brim and at midpelvis. The fact that 75.2 per cent showed posterior 
asynclitism prior to engagement, and 76.7 per cent was anteriorly asynclitic at mid- 
pelvis demonstrates the importance of the lever action of lateral flexion in affecting 
descent. 

L. M. Hellman 

Moia, B.: Peripheral Circulatory Insufficiency. Collapse or Shock, With Special 
Reference to Obstetrical Shock, Arch, de la Clinica obst. y ginec. 1: 319, 1942. 

In the opinion of the author, in obstetrics, when collapse after childbirth occurs, 
it may be due to primary vasodilatation caused by stimulation of a nervous plexus in 
a badly performed Crede manipulation, rapid emptjdng of the uterus, and anesthesia, 
especially spinal. A second and more frequent cause of collapse is hemorrhage due 
to uterine atony, lacerations, placenta previa, uteroplacental apoplexy and uterine 
rupture. Usually, however, other factors are involved such as pain, exhaustion, 
dehydration, perineal trauma and toxemia. 

The therapeutic measures recommended are drugs to overcome vasodilatation, 
blood transfusion or use of plasma. In addition, rest, sedatives for pain and tlie use 
of adrenal cortex preparations are recommended. 

J. P. Gkeenhill 


• Gynecology 

Fernandes, C.: Appendicitis in Gynecology, An. bras, de ginec. 14: 22, 1942. 

The author emphasizes that appendicitis may present itself in the form of dys- 
menorrhea, particularly just before menstruation. In a series of 162 patients ad- 
mitted to the gynecologic department of the Brazil National Hospital with a diag- 
nosis of appendicitis, the following gynecologic conditions were found : Seventy- 
nine had dysmenorrhea, twenty-two retroversions of the uterus, eigliteen cervicitis, 
eleven genital hyperplasia, ten sterility, nine right adnexal inflammation, seven bi- 
lateral salpingitis, three left salpingitis, and three microcystic ovaries. Only eighteen 
failed to show some gjTiecologic disturbance. The author also states that from 70 
to 80 per cent of women who are operated on for gjTieeologic conditions show.s chronic 
inflammatory changes in the appendix. 

.T. P. Gr.EE.vitii.). 

Fuerstner, Paul G.; Reaction of Tubes and Ovaries to Induced Vascular Spasm, 
Univ. California Publ., Pharmacol. 2: 105, 1942. 

The important role of vascular spasm in causing locail tissue change has been 
extensively studied in recent years. The substance most frequently used for pro- 
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ducing tliis spasm has been an extract of the posterior lobe of the hypophysis, 
"pitressin.'’^ Injected intravenously, it causes immediate contraction of the ar- 
terioles and capillaries. This constriction interferes with the oxygen supply to the 
tissues and a state of temporary anoxia is produced. Furthermore, in muscular 
tissue itself ‘ ‘ pitressin ’ ’ provokes spasm which contributes to the compression of 
the blood vessels. This tissue disturbance is followed by a compensatory dilatation 
of the small vessels which may or may not restore normal conditions. 

Since it had been demonstrated that vascular and muscular spasms induced arti- 
ficially by “pitressin” produce definite tissue changes in certain organs, the ques- 
tion arose whether the tissues of the female reproductive organs could be likewise 
influenced. Experiments were therefore carried out by Fuerstner to ascertain if, 
and to what degree, similar changes could be produced in these organs. Eabbits 
were used as experimental animals because of their fairly continuous state of estrus 
and their lack of spontaneous ovulation when carefulty segregated. 

It was found that single or repeated intravenous injections of “pitressin” 
(0.5 to 2.0 c.c.) produce congestion and hyperemia, and sometimes round-cell in- 
filtration and other signs of inflammatory reaction, in the Fallopian tubes. The 
ovaries show a similar active hyperemia and sometimes a great increase, in Call- 
Exner bodies. It is suggested that vascular instability, constitutional or otherwise, 
may result in similar changes in the tubes and ovaries of women. 

J. P. Greenhill 

Da Costa Santos, Acacio: A Case of Lipschutz’s Ulcus Vulvae Acutum, An. 

bras, de ginee. 13; 413, 1942. 

The author reports a case of Lipsehiitz's ulcus vulvae acutum in an 18-year-old 
colored woman who complained of acute pain and burning sensations in the genitalia. 
The ulcer measured 18 by IS cm., and was surrounded by a red areola. Examination 
of the material in the ulcer revealed Gram positive, bacilli. Other conditions were 
ruled out. A cure resulted in fifteen days after the use of a stovaine paste. 

J. P. Geeenhill 

Defazio, Francisco; Endometrial Extracts; Uteroovarian Synergy, Bol. Soc. 

de obst. y ginec. de Buenos Aires 21; 388, 1942. 

Eabbits were divided into four groups: Groups I, III, and IV were hysterec- 
tomized, while group II was not operated upon. Subsequently groups II and III 
were not treated and groups I and IV received hormonal therapy. The animals 
of group I received injections of 0.20 Gm. of extract obtained from macerated 
homologous uteri twice weekly; those in group IV were treated by uterine grafts 
implanted into the abdominal wall and ear of the same animal. All animals were 
sacrificed after nine months. 

Histological examination of the ovaries revealed that animals of the untreated 
group II, those of the injected group I, and those of the grafted group IV, 'de- 
veloped hypertrophj', hyperplasia, and excessive lipoidization of the interstitial 
ovarian tissue with frank follicular proliferation. The ovaries of animals in group 
HI (hysterectomized and untreated) disclosed suppression of interstitial cellular 
activity. 

J. P. Greenhili. 

Bazterrica, E., and Monzo, O. E.: Eenal Ectopy as Source of Diagnostic Error 

in G 3 rnecology, Bol. Soc. de obst. y ginee. de Buenos Aires 21: 408, 1942. 

Bazterrica and Monzo observed four cases of ectopic pelvic kidney, in two of 
which the preoperative diagnosis was ovarian cyst. The following diagnostic points 
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aid in differentiation of an ectopic pelvic kidney from an acquired nephroptosis. In 
renal ectopy the kidney pelvis is situated anteriorly, the blood vessels are multiple 
and inserted lower than normally and the ureter is short. In addition, the kidnej' 
frequently, though not invariably, tends to assume a round form with flattening of 
the anteroposterior diameter; the fetal lobulation often persists. The mobility of 
the ectopic kidney is of no diagnostic value for it may secondarily become fixed bj* 
perinephritic processes. The suprarenal glands do not accompany the kidney in its 
ectopy. Guizetti found ectopic kidnej’s associated with genital anomalies in about 
one-third of cases, and mentions particularly absence of vagina, vaginal hypoplasia, 
absence of the entire uterus or of the cervix alone, uterus bicomis and hypoplasia 
of the entire genital tract. 

Clinically, bimanual palpation maj>- elicit occasionally the presence of a tumor 
in thin persons when the ectopy is abdominal or iliac. In the case of a pelvic kidney, 
rectal or vaginal palpation may reveal the presence of a tumor, which may be lobu- 
lated. With relative frequency, the tumor reveals pulsations transmitted from the 
uteroovarian vessels or the abdominal aorta. Simple radiography is of value only 
when a calculus is present in the pelvis or calices of the kidney. There remains in- 
travenous or retrograde pyelography as the only reliable means of establishing the 
diagnosis, as it indicates with clarity the localization in the pelvis and the pathologic 
ureteral course. The differential diagnosis includes tumors of the abdomen, pelvis, 
especially solid and cystic tumors of the ovary, tubes and uterus and inflammatory 
adnexal processes. 

According to Girard, abdominal ectopy causes no complications during pregnancy, 
while the iliac localization may cause faulty presentations. In the pelvic variety 
the displaced organ may interfere with the growth of the pregnant uterus and ob- 
struct the pelvic canal. The pressure on the uterus may cause unilateral enlarge- 
ment and be the cause of rupture. Conversely the growing pregnant uterus may con- 
tribute to the increase of renal pain, or by compression, provoke retention with con- 
sequent hydronephrosis, even complete destruction of the renal tissue. During labor, 
the pelvic kidney may give rise to dystocia, crushing or incomplete rupture of the 
uterus. According to Girard, one-eighth of pregnant wmmen with ectopic kidney 
abort. 

J. P. Greenhii.t. 


Ahumada, J. C., and Sardi, J. L.: X-Eay Diagnosis of Dermoid Cysts of the 

Ovary, Bol. Soc. de obst. y ginec. de Buenos Aires 21; 252, 1942. 

Odquist and Laurell, in 1925, pointed out tliat dermoid cysts of the ovary give 
a clearly delimited, rounded x-ray image, which is cliaracterized by greater trans- 
parency than that of the surrounding soft tissues. This seemingly paradoxical 
finding they attributed to the great amount of fat contained within some dermoid 
cysts. The capsule is visualized as a thin halo of greater density than the tumor 
Itself. The Oliver and Laurell sign apparently fell into oblivion, for only four re- 
ports since 1925 mention the abnormal transparency of the tumor (Aime, Hcffernan, 
Galiffini, and Danelius). 

To determine the factors which make x-ray diagnosi.s of dermoid cysts of the 
ovary possible, Ahumada and Sardi reviewed the clinical and anatomicopathologic 
records of forty-one cases seen at the Faculty of gjmeeologic clinics. Seven of these 
cases were studied radiographically. Teeth were found in .six of the fort 3 ’-onc cases, 
or in 14.G per cent. The corresponding percentage reported by various authors 
ranges from 18.7 to 49.0. The teeth are usunllj- visualized at the level of 
Pokifansfcy's tubercle. As a rule they are permanent teeth, molars being more often 
present than incisors, and cuspids being an exception. The teeth may he rooted 
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within a portion of a maxilla or emerge simply from dense, fibrous connective tis- 
sue. The differential diagnosis may be difiScult when only one small tooth is present, 
for it may be confused with an ureteral calculus. Ureteral catheterization will estab- 
lish the diagnosis. Osseous formations within dermoid cysts are visualized either as 
bony shadows or as irregular calcifications. Such findings were present in five of the 
forty-one cases. In thirty-one eases the chief contents of the dermoid cyst were a 
vaselin-like substance, indicating that the Odquist-Laurell sign would have been , 
positive in 75.6 per cent of the cases. It was positive in four of the seven cases 
studied radiographically. It is concluded that the presence of the Odquist-Laurell 
sign is characteristic for dermoid cysts of the ovary and can hardly be confused 
mth any other x-ray image. 

.1. P. Greenhili, 

Arenas, Nonnand, Samartino, Rodolfo, Blanchard, Oscar, and Bettinoti, Alberto 

E.: Thecoma of the Ovary, Bol. Soc. de obst. y ginec. de Buenos Aires 21: 

296, 1942. 

The subject of thecoma of the ovary is reviewed and a case is reported by Arenas, 
Samartino, Blanchard and Bettinoti. 

Thecoma of the ovary is rare, only fifty cases having been reported outside of 
Latin America. This is the sixth case to be reported in Brazil. The tumor appears 
most frequentl}" after the age of 40; in 80 per cent of cases it occurred after the 
menopause had been established. The youngest patient recorded was 18. As a rule, 
the tumor is unilateral, lobulated, and contains a white or grayish capsule frequently 
transversed by dilated veins. Its outer aspect is that of fibroma of the ovary. The 
cut section is, however, characteristic, and shows whitish bands alternating with 
shiny yellow islands, and pseudocysts filled with liquefied contents of the tumor. 
Frozen section stained ndth sudan reveals a large amount of fat droplets within 
the cells and only a scarce amount of fat in the stroma. The tumor cells consist 
of fibroblasts and large fusiform, or polygonal cells, with a deeply stained nucleus 
and fat droplets in the protoplasm (xanthomatous cells), derived from the follicle- 
theca or corpus luteum. Of interest are the changes in the uterus associated with 
the presence of a theca cell tumor. These consist of considerable enlargement of 
the organ and a glandulo-cystie hyperplasia of the endometrium. This hormonal 
influence of the tumor on the uterus is similar to that of granulosa cell tumors. 

The clinical syndrome of theca cell tum.ors resembles in general that common 
to all large abdominal tumors, namely, pressure pain, phenomena of torsion, etc. 
The most important diagnostic signs are ascites and hydrothorax (Meigs’ syndrome) 
and above all the feminizing effect of the tumor. Ascites and hydrothorax were 
present in 35 to 50 per cent of cases. The phenomena of feminization are readily 
demonstrable in women past the menopause and consist of veritable rejuvenation, 
metrorrha^as, hypertrophy and turgescence of breasts, apparent lack ’ of utropliy 
of the external genitalia and the aforementioned changes in the uterus. The fem- 
inizing effects of the tumor are obviously less conspicuous in women of childbearing 
age, and are manifested by menometrorrhagias, occasionally reaching pseudo-abortive 
proportions. The prognosis of theca cell tumors is good, only two cases with 
enormous ascites and pelvic metastases having been reported. 

.1. P. Greexiiii.l 

Beruti, J. D., and Palazzo, O. B.; Results With Diathermy Electrocoagulation in 

Eighty-Eight Cases, Arch, do la Clinica obstet. y ginec. 1: 395, 1942. 

The authors used diathermy electrocoagulation in eighty-eight cases of persistent 
metrorrhagia and uterine fibroids. In the metrorrhagia cases there were 98 per 
cent cures and in the patients with myomatous uterine all were cured. 

,T. P. Greexiiii.t, 
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Fraenkel, L.: New Aspects of the Anatomy, Physiology and Pathology of the 
Ovarian Theca, Medicina, Mexico 2: 321, 1942. 

Fraenkel has found in women luteinized formations derived from the theca and 
surrounding the corpus luteum from which they are well ditferenciated by their color. 
These formations were not observed in animals, and the name of ‘ ‘ paralutein gland ’ ’ 
is proposed for them. 

The author describes a tumor of thecal cells, with virilization and amenorrhea, 
which was cured by operation. In many cases, it is difficult or impossible to dis- 
tinguish a real tumor from a thecal hyperplasia; therefore, he proposes the terms 
‘ ‘ thecomatosis ’ ’ and ‘ ‘ h 3 ^erthecosis. ’ ’ He demonstrated a thecal hj’perplasia in the 
ovary of the newly born and places this phenomenon among the symptoms of the 
so-called hormonal crisis of the newly born. 

J. P. Greenhilu 

Kojas, E, S.: Parametritis and Para-adnexitis, Ann. Inst. Pasteur 15: 369, 1942. 

The author states from personal experience that the number of these disorders has 
increased considerably, owing to the greater frequency of induced abortions. The 
manipulations used in the various social classes are the same, but their price differs; 
they consist of removal of the ovum, which is rarely practiced, or introduction of a 
sound. The cause of infection is exceptionally the gonococcus, usually the strepto- 
coccus. 

The author does not attribute any importance to the causal agent because the dis- 
order is due to the consequences of the infection and not to the infection itself. He 
notes the absence of fever and peritoneal symptoms and the presence of pain, 
dysuria and constipation; exploration reveals that all the pelvic organs are more or 
less inflamed without active participation of the peritoneum; the principal symptom 
to look for is swelling of the broad ligaments. Prognosis for life is good, for in- 
tegrity of the organs doubtful, for normal function bad, and for conception prac- 
tically hopeless. In the acute stage, treatment is that of puerperal fever; in the 
subacute and chronic stages, surgical treatment should be limited to opening collec- 
tions of pus, and medical treatment consists of injections to increase the hyperleuco- 
cytosis and, especially, gynecologic massage to break up adliesions and mobilize the 
Organs until cure is achieved. 

J. P. Gkeenhill 

Savill, Agnes: Pruritus Vulvae: Leukoplakia and Kraurosis, J. Obst. & Gymec., 
Brit. Emp. 49: 5, 310, 1942. 

The author makes an extensive review of the classical theories and opinions in 
leukoplakia and kraurosis tmlvae. She concludes from licr own observations that 
kraurosis is vulvitis occurring in elderly rvomen or in younger women from whom 
the ovaries have been removed; in both cases pre-existing atrophy prevents the dc- 
'elopmcnt of the hypertrophic stage with the keratinization seen with leukoplnkic 
\ulvitis. Wlien foci of infection are suspected as an etiological factor, these should 
be cleaned up before any further treatment is carried out. 

In the contracted stage of pruritus the author recommends pelvic diathermy. 
It is felt that it may stimulate ovarian function. The beneficial effect of diathermy 
>s brought about rapidly, and is very enduring in true kraurosis. Esfrin is of value 
cause it softens the tissues and helps in combating local infection. In using 
‘ tuermy the author stresses that it cannot cure any form of infection except that 
of the gonococcus; all other organisms have to be dealt with otherwise. 

IVlLT.I.VM IlEr.M.tx 
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Eastlack, W. Lloyd, M.D.; Stones in Female Urethra, Virginia M. Monthly 69: 

569, 1942. 

Eastlack reports a case of urethral stone in a woman 41 years of age who was 
told that she had a small lump in the urethra 18 years previously. At this time the 
examination showed the “lump” was the size of a walnut. During the eighteen- 
year period, there had been occasional attacks of dysuria, tenesmus, and frequency 
which had never been severe enough to incapacitate the patient, and there had been 
eight pregnancies. It is emphasized by the author that the vague and relatively mild 
urinary symptoms are the rule in patients with urethral stone, symptoms rarely be- 
come acute. It is easy to attribute the symptoms to a mild cystitis^ only when 
the stone reaches a very large size will severe symptoms appear, and these are 
usually secondary to obstruction. 

Opinions of several authorities relative to the etiology of urethral stone are re- 
viewed. It is the general consensus of opinion that most of the stones originate in 
a urethral diverticulum. Diagnosis is made by palpation and confirmed by x-ray 
and urethroscopy. Treatment consists in removal of the stone followed by re- 
moval or destruction of the diverticular sac. Through a urethroscope the stone may 
be crushed, washed out, the diverticulum cauterized. The author’s choice is the 
vaginal approach in which the stone is removed, the sac excised, and the urethra re- 
constructed. This operation gave an excellent result in the case here reported. 

William Bickers 


Puerperium 

Beruti, J. A.: Diverse Aspects of Maternal and Neonatal Mortality, Arch. Clin. 

obst. y ginec., “Eliseo Canton” 1; 605, 1942. 

Beruti calculates that throughout the world about 2,126,000 incipient lives are lost 
annually. At the Eliseo Cantdn there were 61,718 births during the last 40 years. 
The total fetal mortality (stillbirths and neonatal deaths) was 9.4 per cent. 

From 1901 to 1910 the fetal death rate was 12.8 per cent whereas, in the last 
decade it was only 7.3 per cent. The deaths are analyzed from many points of 
view including prematurity, deformities, .death in utero, maternal illness, parity, 
etc. The author emphasizes particularly the high frequency of intracranial hemor- 
rhages among the dead babies (34.3 per cent). 

J. P. Greenhill. 

Moir, Chassar, and Scott, Russel C.: An Investigation of the Effect of Ergot 

Alkaloids in Promoting Involution of the Postpartum Uterus, J. Obst. & Gynaec. 

Brit. Emp. 50: 94, 1943. 

These investigators took three series of patients. They gave the first group a 
routine course of ergotamine, the second group a routine course of ergometrine and 
the third group acted as controls. The height of the fundus was measured at 2-daj’ 
intervals post partum. The results show that the average height of the fundus 
of patients receiving ergotamine or ergometrine is slightly higher than in the control 
series, though the rate of involution in the three groups is similar. 

Tile effect of these alkaloids on the character and amount of lochia was also 
determined. It was found that the normal variation in the quantity and character 
of the lochia is verj^ great. Records of loehial discharge do not give any trustworthy 
indication of the effect of drugs on the uterus. The authors also fail to find any 
justification for the routine use of ergot alkaloids to promote involution following 
uterine sepsis. It is felt that contraction of the uterus by ergot reduces the blood 
supply of that organ thereby reducing certain natural defense barriers against in- 
fection. 


William Berman. • 
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McCausland, A. M.: The Influence of Hormones Upon Varicose Veins in Preg- 
nancy, West, J. Surg. 51: No. 5, May, 1943. 

Pregnant patients with varicose veins follow a clinical course suggestive of endo- 
crine dysfunction. More particularly, the incidence of abortion in these patients is 
low, a third of them have definite endocrine stigmata and the varicose veins develop 
most often during the prenatal period when the hormone changes are most marked. 
The author reasons that since patients with varicose veins' lia%'e a low incidence of 
spontaneous abortion, they should have a high progesterone level. Since progesterone 
is thought to relax smooth muscle elsewhere in the body, it is thought possible that 
the dilatation of the walls of the blood vessels may be the result of progesterone 
influence. 

Twenty-five multiparas with mild varices were treated with 10,000 I.TJ. of estra- 
diol benzoate every other day. Two other groups received 25,000 I.U. and 50,000 
I.U. respectively. The authors report definite relief from disabling symptoms of 
varicose veins by the administration of estradiol benzoate. No effect on fetal or 
maternal physiology was noted. 

WiLLU-si; Bickers. 


Leathern, James H., and Abarbanel, A. B.: The Problem of Antagonistic (Anti- 

gonadotropic) Substances to Ec^uine Gonadotropin in Clinical Therapy, West. 

J. Surg. 51: No. 5, May, 1943. 

In the opinion of the authors, equine gonadotropin is the most potent gonadotrope 
now available. One of its disadvantages is the development of an antagonistic 
substance which may be an antigonadotropie hormone. The purpose of this in- 
vestigation was to determine if the increased purification of the extract would lower 
the tendency to the formation of antigonadotropins in' the human. Twenty-one 
women with either a primary or a secondary amenorrhea were used for Ihe study. 
Equine gonadotropin was given in doses up to 9,000 I.TJ. and then their sera were 
tested for antigonadotropin. 

Antigonadotropie substances were found in the sera of six out of seven patients 
who had been treated with a commercial preparation. Increased purification of the 
equine gonadotropin (on the basis of nitrogen content) resulted in antigonadotropie 
substances is only one of the tivelve other patients. It may, therefore, be concluded 
that the purified form of equine gonadotropin gives rise to less antigonadotropie 
substance. 

WiLIAAM BICKEIUS. 


Loeser, Alfred A.: Effect of Emotional Shock on Hormone Release and Endo- 
metrial Development, Lancet 1: 518, 1943. 

Four cases are reported in each of which a normally menstruating woman missed 
the menstrual period following a severe shock, three of which were due to bomb 
explosion in which no injurj" was sustained and the fourth due to fear of preg- 
nanej'. Examination of the endometrium revealed it to be at a stage of develop- 
ment characteristic of the day of the menstrual cycle at wliich the .shock occurred. 
The author suggests that the shock produced arrest in development of the endome- 
trium due to hormonal inhibition. 

.1. Roueut Wieesox. 


Wenner, R, v. Wattenwyl, H., and Joel, C. A.: Pcrlingual Dse of Androgenic 
Hormones in Gynecology, Schweiz, mcd. Wchnsebr. 73: 12.'), 1913 . 


In the opinion of the authors the pcrlingual iipplication of methyl te.'^tostcrone 
yields good results in the treatment of dysmenorrhea. Likewise, this form of 
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therapy has proved helpful in overcoming the disturbances of the menopause and 
j)ainful breasts. Because of this, the authors urge the use of this type of medication. 

J. P. Greeniiill. 

Page, Ernest W., and Woods, Leonard: Clinical Effects of Oral Anhydro-Hydroxy- 

Progesterone on the Motility of the Human Gravid Uterus, West. J. Surg. 51: 

225, 1943. 

Anhydro-hydroxy-progesterone was given orally to ninety-three pregnant or puer- 
peral women. An attempt was made to evaluate its effects upon uterine contrac- 
tions in patients with threatened abortion. The incidence of abortion in this treated 
group was not different from that in the controlled group. Painful uterine contrac- 
tions in the last half of pregnancy Avere substantially improved in fifty per cent 
of patients following its administration. No correlation between dosage and effect 
could be noted. The administration of large doses (50 to 100 mg.) did not delay 
the onset of labor or produce uterine inertia. 

The authors conclude that the value of anhydro-hj^droxy-progesterone for inhibit^ 
ing uterine motility in human beings is most questionable. 

William Bickers. 

Aharhanel, A. R., Aranow, Harry, and Goodfriend, Milton J.: Adjunctive 

Therapy With Diethylstilhestrol in Obstetrics and Gynecology, J. A. M. A. 

121; 1123, 1943. 

The authors state at the outset of their article that they are going to present the 
preparation of diethylstilhestrol in its adjunctive field in various disorders Avhere 
that preparation is now being used. The drug mentioned can therefore be only a 
part of a more complete rational therapeutic regimen. The following conditions are 
mentioned in Avhich adjunctive therapy ivith diethylstilhestrol is of definite value: ^ 
(1) severe climacteric vasomotor instability, (2) essential senile vulvovaginitis in- 
cluding generalized essential senile pruritus, (3) juvenile vulvovaginitis, (4) pre- 
vention or relief of puerperal painful engorgement of the breasts, and (5) amenor- 
rhea, primary or secondary. Its use is of little or no value in the induction of 
early abortion, the suppression of lactation and the control of galactorrhea. It is 
also of very little A'alue in the management of primary dysmenorrhea. 

Detailed systematic studies in the human being have failed to reveal any true 
toxicity. It Avas noted that the higher the dose level the greater Avas the degree of 
nausea. This side reaction may depend a great deal on the patients ’ previous dietary 
behavior. The typical gall bladder patient may respond Avith a greater degree of 
nausea. The pregnant and the puerperal patient, and the toxemic patient may 
handle as much as 250 mg. of oral diethylstilbestrol a day without evident side effects. 

William Berman. 

Bydherg, Erik, and Pedersen-Bjergaard, K.: Effect of Serum Gonadotropin and 

Chorionic Gonadotropin on the Human Ovary, J. A. IM. A. 121: 1117, 1.043. 

The authors revieAV some of the literature on the treatment of ovarian dysfunc- 
tion with serum and chorionic gonadotropins. Their subject matter concerns chiefly 
underfunction of the ovary Avith its resulting amenorrhea. They haA'e been able to 
produce menstruation in a great majority of their patients Avith secondary amenor- 
rhea and in some patients AA-ith primary amenorrhea, and about one-half of the 
patients treated this AA-ay have continued to menstruate after the treatment. It 
AA'as found most satisfactory to treat the patients first AA'ith serum gonadotropin and 
afterAA'ard AA’ith chorionic gonadotropin. The most satisfactory, dosage for this stim- 
ulation therapy AA’as 3,000 international units of serum gonadotropin giA’en daily 
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for five consecutive days and then 1,500 international units of chorionic gonadotropin 
given every day for three days. The authors claim that in tliose cases that do react, 
menstruation makes its appearance about ten days after the last injection. 

William Berman. 


Newborn 

Baldi, B. M.: Spontaneous Rupture of tJinbilical Cord During Normal Delivery, 
An. Inst, de Mat. y Assist. Soc. (Buenos Aires) 3; SO, 1941. 

The author studied histologically an umbilical cord 'which had spontaneously 
ruptured during expulsion of the infant. The cord had been coiled about the 
neck. The cord presented an unusualty large amount of Wharton’s jellj' which 
had apparently infiltrated the walls of the umbilical vessels. Illustrated. 

Robert J. Weissman. 

Peschard, J. A.: Study of a Case of External (Extracranial) Hydrocephalus, Gae. 
med. de Mexico 73: 35, 1943. 

The author undertook the care of a oO-daj'-old infant wdiose head began to 
enlarge with great rapidity following normal iirenatal course and deliver}'. The 
only other abnormal physical finding was an enlarged liver. All motor functions 
were normal. Both parents and the infant were luetic. Antiluetic treatment, 
which had cured 4 of the author’s previous cases, was of no avail and a diag- 
nostic puncture was attempted. Fluid was freely obtained almost immediately 
(3 mm.) beneath the outer layers of the scalp. The circumference of the head 
which was 66 cm. at the onset of daily punctures was gradually reduced. The 
fluid contained many erythrocytes. Although the infant responded well to treat- 
ment for several -u-eeks, it contracted enterocolitis and expired within 48 hours. 
No autopsy was permitted. Peschard speculates that the accumulation of fluid 
extracranially was a result of generalized pachymeningitis. 

Robert J. Weissman. 

Henderson, J. L.: Sulphaguanidine in Neonatal Epidemic Gastroenteritis, Brit. 
M. J. 2 : 410, 1943. 

The author reports 102 cases of neonatal epidemic gastroenteritis occurring in 
SIX epidemics in 3 years. The lowest mortality rate for any year was 69 per cent 
of the infants affected. Following the institution of sulphaguanidine therapy the 
mortality rate dropped to 10 per cent among treated cases. The only infants ivho 
died weighed less than 4 pounds at birth. As additional treatment, the authors 
recommend the administration of large amounts of water by mouth and the elimi- 
nation of food until recovery is well advanced. 

Edith L. Potter. 

Piechter, N.t New Experiences Concerning the Effect of Vitamin K in the New- 
born Infant, Schweiz, med. Wchnschr. 72: 1252, 1942. 

Piechter employed a new form of vitamin K which possesses great stability and 
loroforc permits the preparation and storage of liypodermic solutions. The 
author used this now- form in a large series of mothers and newborn babies and 
uund that it restored to normal both physiologic and pathologic cases of hypo- 
Protiirombinemia. In order to secure normal prothrombin values in the newborn 
‘n ant, the mother must receive 20 mg. of synkavit from 5 to 10 days before labor. 

>e author believes that the favorable effect of vitanvin K is due to the fact that 
> accelerates certain functions of the liver of the fetus or newborn infant. 

J. P. Greekhu.l. 
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Ballon, O.: The Prophylaxis of Hyperprothromhineinia in the Newborn Infant 
With Vitamin K, Schweiz, med. Wchnschr. 72: 1119, 1942. 

The author observed that the lowest prothrombin values in the blood of new- 
born babies were found on the first daj"^ after delivery. In double ovum twins 
there was a difference in the prothrombin values, hence this fact may prove useful 
as a means of differentiating single from double ovum twins. The prophylactic 
administration of vitamin K to mothers before labor increases the prothrombin 
content of the blood in the newborn infant during the first week of life, usuall}' 
for a short time. The author believes the origin of the K-avitaminosis of the 
newborn infant is due to the antagonistic influence of th}’'roxin on the fat soluble 
vitamins. The use of vitamin K in overcoming hypoprothrombinemia is a valu- 
able procedure in the prophylaxis of hemorrhages of the newborn infant. Further 
aid may be expected from the use of vitamin P (Citron). 

J. P. Gebenhili,. 


Complications of Pregnancy 

Perez, M., Dixon, J., Aranovich, J., and Gori, R. M.: Cerebellar Tumor and 
Pregnancy, An. del Inst, de Mat. y Assist. Soc. (Buenos Aires) 3: 59, 1941. 

A 21-j'ear-old gravida 2 weeks after onset of pregnancy noted headaches and 
vomiting increasing in severity. Headache, localized in the frontal region with 
radiation to the occiput was not persistent, but vomiting was and had little rela- 
tion to food intake. At three months, tinnitus and severe fainting episodes oc- 
curred. Neurological investigation revealed lowered muscular tonus, absence of 
patellar and Achilles reflexes on the right and diminution on the left. An episode 
of generalized clonic spasm followed by profuse perspiration was noted during the 
examination. The gait was staggering. Ophthalmoscopy revealed neuroretinitis 
gravidarum of one ej^e with vision diminished. The patient died suddenly ,and a ' 
tumor 4 cm. in diameter was found involving the left cerebellar hemisphere and 
the posterior portion of the vermis. The possibility^ of brain tumor shoul^^ always 
be considered in addition to the possibility of toxemia when one is confronted 
with unusual vomiting early in pregnancy. 

Kobeet j. Weissman. 

Dexter, Lewis, Weiss, Soma, Haynes, Florence W., and Sise, Herbert S.: Hyper- 
tensive Toxemia of Pregnancy, J. A. M. A. 122; 145, 1943. 

The authors find that 6 to 9 per cent of normal patients have either hypertension 
or albuminuria, or both, in the latter half of pregnancy. Patients with prepregnant 
hypertension of any degree of severity and due to any cause may have an uncom- 
plicated course during pregnancy, a condition referred to as “hypertension un- 
influenced by pregnancy. ’ ’ There is a high incidence of stillbirths and miscar- 
riages in this group. From a clinical, pathologic, and laboratory standpoint, the 
vascular syndrome of liypertension, albuminuria, and fluid retention of pregnancy 
which is superimposed on a previous hypertension is indistinguishable from the 
pro-eclampsia and eclampsia occurring in a patient whose blood pressure and 
urine were normal before pregnancy. 

Toxemia of pregnancy is described as a vascular disease entity closely resem- 
bling acute glomerulonephritis in its clinical characteristics. Etiologically and 
pathologically the two diseases differ. The symptoms result from a combination 
of fluid retention and hypertension. The first sign of improvement usually occurs 
12 to 24 hours after delivery and consists of diuresis and loss of edema. 'Ihe 
blood pressure falls slowly. Albuminuria diminishes in the course of daj’s or weeks. 
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The only significant change in the blood chemistry is an elevation of blood uric 
acid. A diminution in plasma proteins is an inconstant finding. The urinary 
findings of albuminuria and microscopic hematuria are essential findings. The 
Addis counts reveal a slight increase in the number of erythrocytes, white cells 
and casts of all sorts. 

The fetal mortality in pre-eclampsia without preceding liypertension has been 
reported between 5 per cent in the mild to 25 per cent in the severe cases, while 
in those with pre-existing hypertension it varied from 12 per cent in the mild to 
69 per cent in the severe. The maternal mortality from pre-eclampsia is but a 
fraction of 1 per cent. Approximately 25 per cent of those with normal pre- 
pregnant blood pressure who develop toxemia during pregnancy are left with a 
permanent post-partum hypertension, and a similar percentage of hypertensive 
patients who develop toxemia during pregnancy have a higher blood pressure 
and more albumin in the urine after their pathologic pregnancy than before. It 
appears that the duration of the vascular disorder is more important than its 
severity. The authors advocate termination of pregnancy after 3 weeks of con- 
servative therapy of a toxemia. 


The earliest changes in toxemia occur in the kidnej's rather than in the liver. 
Benal changes are diffuse and are primarilj' degenerative. It is a glomerulo- 
nephrosis. Liver lesions consist of capillar}' dilatation, hemorrhage, thrombosis, 


stasis, hydropic and fatty degeneration, necrosis of the hepatic cells, and lympho- 
cytic infiltration usually at the periphery of the lobule. Focal lesions occur either 
in the midzone or central portion of the lobule. Infarcts are present in the pla- 
centa, the main lesions consisting of a premature aging process. There is a cer- 
tain amount of syncytial degeneration. 

The treatment of toxemia is prophylactic and therapeutic. The usual pro- 
phylaxis of prenatal care, dietary control, and measures to eliminate edema are 
essential. The use of mercurial diuretics is contraindicated. The treatment is 
for, the most part conservative. The authors stress the importance of a too rapid 
fall of blood pressure in the control of eclampsia as a sign of impending disaster, 
and cases like this should be treated as cases of circulatory collapse. 

Y ' William Berman. 


Duck, H.: Progesterone as a Hypotensive Drug in the Toxemias of Pregnancy, 
An. Brasil de ginec. 14: 359, 1942. 


The author employed progesterone in eleven cases of toxemia of pregnancy 
^ reduce the blood pre.ssure. The desired aim was satisfactorily accomplished, 
e author believes the explanation for this phenomenon is as follows; The vas- 
sj’stem is so affected by progesterone that it becomes insensitive to the vaso- 
pressure action of the posterior pituitary hormone just as the uterine musculature 
's affected by progesterone. 

J. P. Greenhill. 


Bazan, j., and Dubrovsky, R.: Treatment of Uncontrollable Vomiting of Preg- 
nancy, Semana med. 50: 221, Jan. 28, 1943. 

autl'*''^ treatment of uncontrollable vomiting of pregnancy is discussed by the 
Sixth's basis of an experience at the Institute de Maternidad in 104 cases. 

^ P^'-tients were primiparas and -39 were multiparas. Eleven per cent of 
vomV previous pregnancies interrupted on account of excessive 

in tw^”^' occurred once in three cases, twice in five cases, three times 

patient times in one and more than five times in another. All of these 

Hioo " * """ere dismissed as cured, despite the additional psychologic hazard of 
-e previous experiences. 
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The treatment employed consisted of isolation in the hospital, with no visitors 
allowed at flrstj psychotherapy; hydration; adequate mineral supply; sedation of 
the nervous system; and treatment of hepatic insufficiency. The authors stress 
particularly the importance of liver disturbances and the significance of uro- 
bilinuria. There is a direct relationship between hyperemesis gravidarum and 
urobilinuria. In simple vomiting there is no appreciable change, but if the vomit- 
ing persists, affecting the general state, the level of the urobilin in the urine 
becomes pathologic, varying between 1.5 and 5 mg. dailj’’, and in one instance 
reached a height of 17.84 mg. Clinical improvement precedes lowering of the 
urobilin level, and frequently the highest value is obtained the day that the 
patient ceases to vomit. The decrease in urobilin is evident two or three days 
later, but is maintained for some weeks above the level considered as normal. 

J. P. Greenhill. 



Society Transactions 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MAY 21, 194S 
The following papers were presented: 

Mesonephroma of the Ovary. E. J, Jensik, M.D,, and PI H. Palls, M.D. (Por 
original article, see page 810.) 

The Development of the Periurethral Glands in the Hiunan Female. John W. 
Huffman, M. D. (Por original article, see page 773.) 

\ The Effect of Medical Diathermy on the Menstrual Cycle of the Monkey. H. A. 
Strauss, M.D., L. Fisher, M.D., and B. B. Rubenstein, M.D. (Por original 
article, see page 861.) 

^ 

\ I 

\ ■■■' 

\ 

OBSTETRICAL SOCIETY OF BOSTON 

\ MEETING OF FEBBUAEY 16, 1943 

\ The following paper was presented: 

Further Experience in the Management and Treatment of Carcinoma of the 
\ Fundus of the Uterus, With Five-Year End Results in Seventy-Five Patients. 
.^Lewis C. Scheffey, M.D., William J. Thudium, M.D., and David M. Parell, 
M.D., Philadelphia, Pa. (For original article, see page 786.) 
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Items 


American Board of Obstetrics and Gynecology, Inc. 

Examinations 

The next written examination and review of case histories (Part I) for can- 
didates will be held in various cities of the United States and Canada and by- 

special arrangements at Army and Nar'y Stations on Saturday, Pebruary 12, 1944 
at 2:00 p.m. Candidates who successfully complete the Part I examination pro- 
ceed automatically to the Part II examination held later in the year. All applica- 
tions for this year’s examinations must be in the office of the Secretary by Novem- 
ber 15, 1943. 

Arrangements will be made so far as possible for candidates in military sendee 
to take the Part I examination (written paper and submission of case records), at 
their places of duty, the written examination to be proctored by the Commanding 
Officer (medical) or by a Medical Officer designated by him. Material for the 

written examination will be sent to the proctor several weeks in advance of the ex- 

amination date. Candidates in Military Service who wish to do so may send their 
case records in advance of the examination date to the office of the Secretary. All 
other candidates should present their ease records to the examiner at the time and 
place of taking the -UTitten examination. 

The Office of the Surgeon General (U. S. Army) has issued instructions that men 
in Service, eligible for Board examinations, be encouraged to apply and that they 
may be ordered to Detached Duty for the purpose of taking these examinations 
whenever possible. The Office of the Surgeon General of the U. S. Navy pre- 
sumably takes a similar attitude on this matter. 

The place of the Board’s Part II examination in May or June 1944 has not yet 
been decided, but it is likely to be held in that city nearest to the largest group of 
candidates. The exact time and place will be announced later. 

If a candidate in Service finds it impossible to proceed with the examinations 
of the Board, so that his plans are thus interrupted, deferment of parts of these 
without time penalty will be granted under a waiver of our published regulations 
covering civilian candidates. , 

For further information and application blanks, address Dr. Paul Titus, Secre- 
tary, 1015 Highland Building, Pittsburgh (6), Pennsylvania. 

PAUL TITUS, M.D. 

SECRETARY. 

OCTOBER 19, 1943. 


Announcement is made that the Directory of Medical Specialists is now to be 
published by the A. N. Marquis Company of Chicago. Pre-iuous editions have been 
published for the Ad-\usor}' Board for Medical Specialties by the Columbia University 
Press of New York City. 

It is planned not to issue the next edition before 1945, on account of the war, 
but the A. N. Marquis Company will publish a supplemental list of all those who 
have been certified by the American Boards since the last (1942) edition of the 
Directory, totaling about 3,000. This is to be distributed at cost, and monthly or 
bimonthly bulletins listing successful candidates for certification at examinations 
during the additional interim before the next edition, are to be issued as a sub- 
scribers’ service. 

Dr. Paul Titus (Pittsburgh) of the American Board of Obstetrics and Gjmecologj’ 
will continue as the Directing Editor, and Dr. J. Stewart Rodman (Philadelphia) of 
the American Board of Surgery continues as Associate Editor. The Editorial Board 
will be composed, as before, of the Secretaries of the fifteen American Boards. 

Communications should be addressed to the Directing Editor, Directory of Medical 
Specialists, 919 No. Michigan Avenue, Chicago (11), Illinois. 
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American Board of Obstetrics and Gyne- 
cology, Inc., examinations, 772 
item of, 179, 328, 478, 620, 912 
Obstetrical and Gynecological So- 
cieties, roster of, 181, 621 

.Analgesia and anesthesia, 764 (Absts.) 
caudal, continuous, in obstetrics, 619 
(Item) 

obstetrical, (Leon), 765 (Abst.) 

Anatomy, abnormalities, 607 (Absts.) 

Androgen therapy in pelvic malignancy, 
(Beecham), 849 

Anemia, grave, in pregnancy and puer- 
perium, (Lescher), 614 (Abst.) 
hypochromic, during pregnancy, de- 
velopment of, (Hamilton and 
AA'^right), 615 (Abst.) 
macrocytic, • of pregnancy and puer- 
perium, (Fullerton), 614 

Anencephalic monsters, occurrence of, in 
successive pregnancies, (Quig- 
ley), 879 

Anesthesia and analgesia, 764 (Absts.) 
caudal, for cesarean section, (Lahmann 
and Mietus), 274 

in one hundred sixty obstetric cases, 
(Parrett), 417 

intrapartum perineal, in primiparas. 

(Figueiredo, et al.), 764 

(Abst.) 

intravenous, in obsteti'ics, (Rucker), 
764 (Ast.) 

obstetric, with intravenous evipan so- 
dium, (Calvo), 765 
spinal, continuous-serial, (Lemmon and 
Paschal), 159 (Abst.) 
for cesarean section. (AA''eintraub and 
Merriam), 836 

Aneuiysm. ruptured, of splenic artery 
during pregnancy, (Giliam). 
468 (Abst.) 

Anhydro-hydroxy-progesterone, oral. 

clinical effects of, on motility of 
human gravid uterus, (Page 
and Woods), 906 (Abst.) 

Anus, anomalous vestibular, in a par- 
turient woman, (De Oliveira 
and Figueiredo), 608 (Abst.) 

Aorta, congenital coarctation of, preg- 
nancv and labor in a case of. 
(AA’^alker), 612 (Abst.) 

Appendicitis in gynecology, (Fernandes). 
899 (Abst.) 

Arteriosclerosis, vascular sclerosis, witli 
special reference to, (Moschco- 
witz), 893 (B. Rev.) 

September, pp. 333-478: October, pp. 479- 
1. 773-928. 
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Artificial insemination, 617 (Correspond- 
ence) 

vagina, creation of, with aid of am- 
nitic membranes, (Peterson), 
895 (Abst.) 

Autonomic regulations, (Gellhorn), 593 
(B. Rev.) 

Avitaminosis, metrorrhagia probably due 
to, (Anwandter), 176 (Abst.) 

B 

Babies, healthy, are happy babies, (Ken- 
yon), 593 (B. Rev.) 

Bagging cases at Providence Lj’ing-in 
Hospital, report of, (Houston), 
476 (Abst.) 

versus cesarean section in placenta 
previa, (Watson and Gusberg), 
524 

Bandl’s contraction ring, relaxation of, 
with adrenalin chloride, 772 
( Correspondence ) 

Barbiturate twilight sieep in labor 
(Leon), 765 (Abst.) 

Basal metabolic rate, basal body temper- 
atui’es, and ovarian cycle, (Wil- 
liams), 662 

Biological symposia, (Cattell, et al.), 892 
(B. Rev.) 

Birth, respiration at, onset of, (Ban- 
croft), 603 (Abst.) 

Blood, menstrual, fluidity of, a proteolj^tic 
effect, (Huggins, Vail, and 
Davis), 78 

sugar studies, comparative, in par- 
turient woman and newborn in- 
fant, (Hanley, Horn, and 
Farmer), 502 

vessels of female pelvis in relation to 
gynecologic surgery, (Curtis, et 
al.), 770 (Abst.) 

Book reviews, 586, 890 

Bowen's disease of vulva, (Knight), 514 

Breast milk and urine, excretion of nic- 
otine in. from cigarette smok- 
ing, (Perlman, et al.), 606 

( Abst. ) 

Breech delivery, intrinsic risk of, (Tomp- 
kins), 693 

management of, (Coventry), 476 
(Abst.) 

presentation, management of, by exter- 
nal version, and its effects on 
prematurity and mortality of 
infants, (Mehta), 476 (Abst.) 


C 

Cancer of uterus, diagnosis of. use of 
endocervical and endometrial 
smears in, (Papanicolaou and 
Marchetti), 421 

uterine, diagnosis of, by vaginal smear. 

(Papanicolaou and Traut), 586 
(B. Rev.) 

Capillarj' walls, rate of filtration tliroueh, 
in pregnancy, (McLennan). 63 

Carcinoma, genital, in young women. 
(Kamniker), 766 (Abst.) 
of cervical stump, (Simeon and 
Buschke), 767 (/Abst.) 
of cervix, control of, consideration of 
certain factors pertaining to, 
(Miller), 625 

uteri, spread and metastasis in. 
(Pearson and Garcia), 767 
(Abst.) 

of endometrium, and thec.a cell tumor 
of ovary (Kirshbaum), 573 
of fundus of uterus, management and 
treatment of, furtlier experience 
in. with five-year end re.sult.s in 
seventy-five patients. (Scheffey, 
Thudium and Farell). 786 
of vulva and vagina in infancy (Hogc 
and Bonn). 2SC 

Cataloguing data from records of ma- 
ternal death, a metliod for 
(Gordon .and Rosenthal). 760 


Caudal analgesia in obstetrics, continu- 
ous, 619 (Item) 

anesthesia for cesarean section (Lah- 
mann and Mletus), 274 
in obstetrics (Parrett), 417 

Cephalometry and pelvimetry, precision 
methods In, 753 (Editorial) 

Cerebellar tumor and pregnancy (Perez, 
et al.), 90S (Abst.) 

Cervical stump, carcinoma of (Simeon 
and Buschke), 767 (Abst.) 

Cervicitis, acid media and sulfa drugs in 
management of, local use of 
(Roblee), 400 

chronic, radium in (Hady-Gediz), 472 
(Abst.) 

Cervix, acute edematous elongation of 
(Rouvier and Gueniot), 896 
(Abst.) 

adenocarcinoma of (Simpson, et al.). 
767 (Abst.) 

carcinoma of, control of, a considera- 
tion of certain factors pertain- 
ing to (Miller), 625 

decidual reaction of. unusual (Hen- 
nessy), 570 

detachment of, in labor, spontaneous 
(Westerman), 897 (Abst.) 

incarceration and strangulation of, by 
a ring pessary (McGoldrick and 
Lapp), 877 

tumors of. superficial noninvasive intra- 
epithelial (lOiight), 333 

uteri, carcinoma of, spread and me- 
tastasis in (Pearson and 
Garcia). 767 (Abst.) 

Cesarean section, a survey of, in Phila- 
delphia (Lull), 314 
caudal anesthesia for (Lahmann and 
Mietus), 274 

elective second, uterine apoplexy fol- 
lowing (Hall), 734 
in dystocia. (Higgins), 611 (Abst) 
spinal anesthesia for (Weintraub and 
Merriam), 836 

transverse cervical, evaluation of 
(Gustafson). 841 

versus bagging in placenta previa 
(Watson and Gusberg), 524 

Chicago Gynecological Society, trans- 
actions of. 171, 328, 763, 911 

Childbirth, thrombosis in superior longi- 
tudinal sinus following (Mar- 
tin), 468 (Abst.) 

Chloral hydrate in labor (Beruti), 898 
(Abst.) 

Chorionepithelioma with regression of 
primary uterine tumor (Maun 
and Green), 738 

Circumcision, ritual, fatal staphylococcus 
bronchopneumonia following. 
(Sauer), 583 

Congenital absence of vagina (Waitson) 
62 (Abst.) 

anomaly of kidney, attempt to correlato 
the pre-eclamptic state with 
(Hunter), 91 

Constriction rings and epinephrine. 331 
( Correspondence ) 

Corpus luteum, role of in toxemia of 
pregnancy (Avre). 273 (Abst) 

Correspondence, 178, 331, 617, 772 

Cysts, dermoid, of ovary, x-rav diagnosis 
of (Ahumanda and Sardi), 901 
(Abst) 

parasitic ovarian (Kan tor). 412 


Decidual reaction of cetrix, unusual 
(Honnessy), 570 

Deciduomata in elephantulus, spontane- 
ous development of (van dor 
Horst and Gillman). 599 
(Abst.) 

Delivery, breecli. intrinsic risk of (Tom». 
kins), 695 

normal, spontaneous rupture of um- 
bilical cord during (Baidi). 907 
( AbPl.) 

Willett clamp for scalp traction in on 
U'c use of (Kaltreider and Mc- 
Nally). 744 
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Dentin of human teeth, mineral content 
of, effect of pregnancy on, 
(Deakins and. Looby), 265 

Dermoid cysts of ovarj% x-ray diagnosis 
of, (Ahumanda and Sardi), 901 
(Abst.) 

Diathermy electrocoagulation, results 
with, in eight 3 '-eight cases. 
(Beruti and Palazzo), 902 
(Abst.) 

medical, effect of, on menstrual cycle 
of monkey (Macacus Rhesus), 
Strauss, Fisher, and Ruben- 
stein), 861 

Diet in pregnancy (Nixon), 471 (Abst.) 
effect of complementing with calcium, 
phosphorus, iron, and vitamins 
A and D, (Adair. Dieckmann. 
Michel, Dunkle, Kramer, and 
Lorang), 116 

maternal, relationship of, to intra- 
uterine sensitization (Zohn), 
471 (Abst.) 

salt-poor, effect of, on length of labor 
(Schuitema), 707 

Diethylstilbestrol, further experiences 
with (Fuerstner), 602 (Abst.) 

in obstetrics and gynecology, adjunctive 
therapy with (Abarbanel, et 
al.), 906 (Abst.) 

Double uterus, pregnancy and (Taylor), 
388 

Douche, precoital, use of, in cases of in- 
fertility of long duration. (Mac- 
Leod and Hotchkiss), 424 

Dj'smenorrhea, 597 (Absts.) 

essential, use of estradiol dinropionafe 
in treatment of (Sturgis and 
Meigs), 597 (Abst.) 

functional, psychosomatic treatment of, 
by hypnosis (Kroger and 
Freed), 817 

primary, treatment of, with estrlol 
glucuronide (Boynton and 
Winther), 597 (Abst.) 

psj'chosomatic treatment of functional, 
bj' hj^pnosis (Kroger and 
Freed). 817 

study and treatment of, contribution to 
(Schwarcz), 894 (Abst.) 

Dystocia, cesarean section in (Higgins), 
611 (Abst) 

value of pelvioradiography in manage- 
ment of (Weinberg and Scad- 
ron), 245 


E 

Eclampsia, treatment of, conservative 
(Demmond), 325 (Abst.) 
results of (Beruti, et al.), 326 (Abst.) 

Ectopic decidua in vermiform appendix 
(Sanes and Liber). 719 
pregnancy (Farell and Scheffey), 686 
. diagnosis of, value of quantitative de- 
termination of chorionic gonado- 
tropin in (Ramos and Collazo), 
322 (Abst.) 

full-term, with viable infant, 
(Schwarz), 323 (Abst.) 

Edema of fetus, universal, unassociated 
with erj'throblastosis (Potter), 
130 

of pregnancy toxemia, use of vitamin P 
in (Shute), 325 (Abst.) 

Editorials, 584. 753, 881 

Electrotomj' (Leon), 609 (Abst.) 
histologic changes produced in genital 
and other organs by (Leon), 
768 (Abst.) 

E m b r V o. human, a twentj’-six-day 
(Studdiford). 230 

Embryologj', 588 (B. Revs.) 
contributions to, 592 (B. Rev.) 
human (Krafka), 592 (B. Rev.) 

Emphvsema. subcutaneous, complicating 
labor (Roth), 730 


Endocervical and endometrial smears, 
use of, dia^osis of cancer and 
other conditions of the uterus 
(Papanicolaou and Marchetti), 

421 

Endocrine disturbances, sterility as af- 
fected by (Wilson), 466 (Abst.) 

Endometrial extracts, uteroovarian sjm- 
ergy (Defazio), 900 (Abst.) 
smears, method of obtaining, for study 
of their cellular content (Cary), 

422 

Endometriosis, advanced, favorable re- 
sponse of, to testosterone pro- 
pionate therapj’^ (Hirst), 97 
study of (Goodall), 586 (B. Rev.) 

Ergonovine, comparison of, with total 
alkaloids in their effects on the 
puerperal uterus, (Bickers), 238 

Ergot alkaloids (Bickers), 238 

effect of, in promoting involution of 
the post-partum uterus, an in- 
vestigation of (Moir, et al.), 
904 (Abst.) 

Erj'throblastosis, universal edema of 
fetus unassociated with (Pot- 
ter). 130 

Erj-throcyte sedimentation rate in pelvic 
rathologj% significance of (Li), 
381 

Equine gonadotropin in clinical therapy, 
problem of antagonistic (anti- 
gonadotropic) substances to 
(Leathern and Abarbanel), 905 
(Abst.) 

Estrogen and "onadotropin, excretion of, 
in late pregnancj’’ (Watts and 
Adair), 183 

conjugated, in human pregnancy serum 
(Rakoff, Paschkis, and Can- 
tarow), 856 

mixed conjugated, value of, from preg- 
nant mare’s urine in treatment 
of menopause, (Neustaedter), 
530 

Extrauterine pregnancy, 322 (Abst.) 
diagnosis of, mistaken, due to prior 
perforation of uterus (Bretz), 
323 (Abst.) 

F 

Family of thirty million (Dublin), 596 
(B. Rev.) 

treasures (MTiitney) , 594 (B. Rev.) 

Fertile and barren marriage, male factor 
in (Hotchkiss), 466 (Abst.-) 

Fertilization in humans, process of, with 
special reference to duration of 
pregnancy (Takenaga), 470 
(Abst.) 

Fetal attitude in uterine cavity (Leon, et 
al.), 685 (Abst) 

congenital abnormalities, their cause 
and clinical significance 
(Schultze), 175 (Abst) 
distress during labor (Lund), 605 
(Abst ) 

dj'stocia due to neuroblastoma of ad- 
renals with metastases to liver 
(Weinberg and Radman), 440 
meconium peritonitis, early pseudo- 
mj'xoma peritonei in a case' of, 
(Lattes). 149 

organographj' (Ehrhardt), 472 (Abst.) 
presentation, influence of placental site 
upon (Torpin and Holmes). 268 
remains, skeletonized (Scott and Mana- 
han), 428 

Fetus, edema of, universal, unassociated 
with erj'throblastosis (Potter), 
130 

Fibroids in prea-nancj' (Randall and 
Odell). 349 

Fibroma of ovarj' with fluid in abdomen 
and chest, a further contribu-; 
tion to sj-ndrome of Meigs 
(Meigs’ syndrome. Armstrong, 
and Hamilton). 19 

Forceps, future of. and forceps of the 
future (Beruti), 752 (AbsL) 
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Fothergill operation in treatment of geni- 
tal prolapse (Bazan and Al- 
thabe), 609 (Abst.), 768 
(Abst) 

Functional amenorrhea, oral hormonal 
treatment of (Cinberg), 823 

dysmenorrhea, psychosomatic treatment, 
of, by hypnosis (Kroger and 
Freed), 817 

Fundus of uterus, carcinoma of, manage- 
ment and treatment of, further 
experience in, with five-year 
end results in seventy-five pa- 
tients (Scheffey, Thudium, and 
Farell), 786 

G 

Gastrointestinal tract, diseases of 
CVVinkelstein), 596 (B. Rev.) 

Genital carcinoma in young women 
(Kamniker), 766 (Abst.) 

prolapse, Fothergill operation in treat- 
ment of (Bazan and Althabe), 
609 (Abst.), 768 (Abst.) 

Gestational neuronitis, a deficiency dis- 
ease (Posner and Hecht), 700 

Glands, periurethral, development of, in 
human female (Huffman), 773 

Gonadotropin, serum and chorionic, effect 
of, on human ovary (Rydberg, 
et al.), 906 (Abst.) 

Gonorrhea, chronic, three cases of sulfa- 
thiazole toxicity in over nine 
hundred women treated for 
(Strauss and Reibstein), 121 

Gonorrheal vaginitis, octofollin in 
(Murphy), 146 

Gravid uterus, axial torsion of, in two 
successive pregnancies (Corr), 
749 

Gynecologic operations, 608, 768, 894 

( Absts. ) 

and labor, observations on early ris- 
ing after, (Vara), 475 (Abst.) 

high peritonization in, (Kahanpaa). 
895 (Abst.) 

sulfonamide drugs in certain, evalua- 
tion of local use of, (Richards), 
541 

surgery, (Goldberger) , 588 (B. Rev.) 

blood vessels of female pelvis in rela- 
tion to, (Curtis, et al. ), 770 
(Abst.) 

textbook of. (Berkeley and Bonney), 
587 (B. Rev.) 

Gynecology, 586 (B. Rev.), 597 (Absts.) 
899 (Absts.) 

and obstetrics, 890 (B. Revs.) 

androgenic hormones in, perlingual use 
of, CVVenner, et al.), 905 

(Abst.) 

appendicitis in, (Fernandes), 899 
(Abst.) 

diethylstibestrol in, adjunctive therapy 
with, (Abarbanel, et al.), 906 
(Abst.) 

renal ectopy as source of diagnostic 
error in, (Bazterrica and 
Monzo). 900 (Abst.) 

thrombosis and embolism in, question 
of. (Roller), 661 (Abst.) 

with section on female urology% (Whar- 
ton), 587 (B. Rev.) 

H 

Headache, premenstrual, relieved by es- 
trogen therapj", (Rubenstein), 
597 

Healthy babies are happy babies, (Ken- 
yon). 592 (B. Rev.) 

Heart in pregnancy and labor, work im- 
posed upon. (Sampson). 613 
(Abst.) 

Hematoma of rectus abdominis muscle in 
. pregnancy. (Torpin). 557 

pelvic, complicating parturition, (Furste 
and Ivoerper), 726 

retroplaccntal, of pregnancy (statistical 
study. JIunicip.al Maternitj' 
"America Arias.” Havana. 
1933-1941), (Olivalla), 897 
(Abst. ) 


Hemenaje Al Professor Pedra Belou, 893 
(B. Rev.) 

Hemorrhage as most important cause of 
maternal death, (Gordon), 366 
Hemorrhagic infarct of testicle in new- 
born, (MacLean), 605 (Abst.) 
Hernia, diaphragmatic, as cause of “in- 
tractable heartburn” of preg- 
nancy, (Schnepp), 142 
Hexestrol, clinical effects of, (McBlroy, 
Snyder, and Clark), 446 
Hieronymus Pabricius, embryological 
treatises of, (Adelmann), 591 
(B. Rev.) 

Histidin excretion in urine of pregnant 
women, (Plotz), 471 (Abst.) 
Histidinuria, quick method for determina- 
tion of pregnancy, (Westberg), 
470 (Abst.) 

Hormonal steroids, influence of, on uri- 
nary tract disturbances asso- 
ciated with gynecologic disor- 
ders, (Fried), 459 

treatment of functional amenorrhea, 
oral, (Cinberg), 823 

Hormone release and endometrial de- 
velopment, effect of emotional 
shock on, (Loeser), 905 Abst.) 
Hormones, androgenic, prelingual use of, 
in gynecology, (Wenner, et al.), 
905 (Abst.) 

influence of, upon varicose veins in 
pregnancy, (McCausland), ,905 
(Abst.) 

vitamins and advances to research and 
application. (Harris and Thi- 
mann), 892 (B. Rev.) 
Hydatidiform mole formation, extensive. 

with living child, (Bowles), 154 

in twin pregnancy, with a premature 
living infant, (Waters and 
Crunden), 299 

Hydrocephalus, external, study of case, 
(Peschard), 907 (Abst.) 
Hyperemesis gravidarum, treatment of, 
with adrenal cortex hormone 
cortiron, (Lange-Sundermann), 
325 (Abst.) 

Hypernephroma of ovarj', (ICannerstein, 
Brown, and Rosen), 290 
Hyperprothrombinemia in newborn in- 
fant, phophylaxis of, with vita- 
min K, (Ballon), 908 (Abst) 
Hypnoidal state, use of, as an amnesic, 
analgesic, and anesthetic agent 
in. (ICroger and DeLee), 655 
Hypochromic anemia during pregnancy. 

development of, (Hamilton and 
Wright), 615 (Abst.) 
Hypothyroidism as a problem in women, 
(Davis), 85 

Hysterectomies, subtotal, suspension of 
uterine stump by round liga- 
ments in, (Peon), 770 (Abst) 
Hysterectomy, abdominal, (Solomons). 
769 (Abst) 

surgical morbidity studies of, (Jones 
and Doyle), 160 

total, (Foss and Babcock), 610 
(Abst) 

vaginal, (Kennedy and Campbell), 890 
(E. Rev.) : (Tyrone and Weed). 
453 

inversion and prolap.se of ruptured 
uterus during labor, treated by 
immediate, (Fox), 305 


Imperforate hymen, with and witliout 
hematocolpos, (Doyle), 608 
(Abst.) 

Impetigo contaglo.sa, treatment of. with 
new preparation of sulfathia- 
zole, (Harris), C03 (Ab.st) 

In memoriam — Frederick Joseph Tau.ssig, 
C23 

Industrial health, esscnti.als of (Sanning- 
ton), 594 (B. Rev.) ^ 
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Infertility of long- duration, use of pre- 
coital douche in cases of, (Mac- 
Leod and Hotchkiss), 424 

Insemination, artificial, 617 (Correspon- 
dence) 

Interstitial pregnancy after homolateral 
salpingectomy, (Ballantyne, et 
al.), 324 (Abst.) 

Intestinal obstruction, acute, due to ' 
bands complicating pregnancy, 
(Block and Sales), 134 

Intraepithelial tumors of cervix, super- 
ficial noninvasive, CKhight), 
333 

Intravenous evipan sodium obstetric 
anesthesia -with, (Calvo), 765 
(Abst.) 

Inversion of the uterus, (Thoms), 475 
(Abst.) 

Iodized oil hysterosalpingography, pul- 
monary embolism after, (Breit- 
lander and Heinrichs), 473 
(Abst.) 

Irradiation, low-dosage, in treatment of 
amenorrhea, (Mazer and Green- 
berg), 648 

Item, American Board of Obstetrics and 
Gynecologj', Inc., 179, 328, 478, 
620, 772. 912 

continuous caudal analgesia in obstet- 
rics, 619 


K 

Ketosteroids, excretion of, in human 
pregnancy urine in relation to 
sex of fetus, (Burrows, et al.). 
469 (Abst.) 

Kidney, congenital anomaly of, attempt 
to correlate the pre-eclamptic 
state with. (Hunter), 91 


L 

Labor, 895 (Absts.) 

barbiturate twilight sleep in, (Leon), 
765 (Abst.) 

chloral hydrate in, (Beruti), 898 
(Abst.) 

detachment of cervix in, spontaneous, 
(Westerman), 897 (Abst.) 
effect of lack of vitamin C upon, 
(Nakamura), 474 (Abst.) 
false, uterine contraction pattern of. 

and its relation to premature 
labor, (Murphy), 408 
fetal distress during, (Lund), 605 
(Abst.) 

heart in, work imposed upon, (Samp- 
son), 613 (Abst) 

induction of, by method of Aburel, 
(Munoz), 69 (Abst.) 
length of. effect of salt-poor diet on, 
(Schuitema), 707 

management and complications, 474 
( Absts. ) 

mechanism of, for transverse position 
of vertex, (Steele and Javert), 
899 (Abst) 

missed, and missed abortion. (Jeffi- 
coate), 177 (Ab.st) 

physiologj', management and complica- 
tions, 611 (.\bsts.) 

prolonged, effect of. on baby, infantile 
mortality and bacteriologic in- 
vestigations of, (Douglas and 
Stander), 1 

rectal stricture complicating, (Kaiser), 
672 

spontaneous, antispasmodic treatment 
during, and its effect on fetus, 
(Beruti). 611 (Abst) 
stenosis and atresia of vagina as ob- 
structions to, (Sporl), 896 
(Abst) 

subcutaneous emphysema complicating, 
(Rotli). 730 


Labor — Cont’d 

uterus ruptured during, inversion and 
prolapse of, treated by imme- 
diate vaginal hysterectomy, 
(Fox), 305 

vitamin A during, (Lund and Kimble), 
486 

Lactation, puerperal morbidity and the 
effect of stilbestrol on, (Con- 
nally), 125 

suppression of, octofollin for, 
(Murphy), 146 

Lactogenic effect of prolactin in human 
being, (Winson), 545 

Leucemia and pregnancy, (McGoldrick 
and Lapp), 711 

Lipschiitz’s ulcus valvae acutum, case of, 
(Da Costa Santos), 900 (Abst.) 

Liver in pregnancy, fatty degeneration 
of, (Whitacre and Pang), 324 
(Abst.) 

metastases to. fetal dystocia due to 
neuroblastoma of adrenals, 
(Weinberg and Radman), 440 

Lymphogranuloma venereum, diagnosis 
of. (Axelrod), 606 (Abst.) 

M 

Malignancies, 766 (Absts.) 

Malignancy, pelvic, androgen therapy in, 
(Beecham), 849 

Marriage, fertile and barren, male factor 
in, (Hotchkiss), 466 (Abst.) 

sex in, (Groves and Groves), 891 (B. 
Rev.) 

Maternal and infant mortality in United 
States, (Yerushalmy), 605 
(Abst.) 

and neonatal mortality, diverse aspects 
of, (Bei'uti), 904 (Abst.) 

birth palsy due to trauma, (Barns), 
667 (Abst.) 

death, hemorrhage as most important 
cause of, (Gordon), 366 
records of, method for cataloguing 
data from, (Gordon and Rosen- 
thal), 760 

mortality rates, effect of frequency of 
abortion on (Dunn), 172 
(Abst.) 

welfare program for New Orleans, 
(Guerriero), 312 

Maternity care of wives of enlisted men, 
881 (Editorial) 

provision of, at public expense, some 
social considerations in, (Hall), 
598 (Abst.) 

Mechanics of obstetrics, (Vaux, et al.), 
891 (B. Rev.) 

Membranes, rupture of, premature, prog- 
nosis in, (Cootz), 611 (Abst.) 

Menopausal symptoms, octofollin for re- 
lief of. (Murphy), 146 

Menopause, mixed conjugated estrogens 
from pregnant mare’s urine, 
value of. in treatment of, 
(Neustaedter), 530 

nonmalignant uterine bleeding in, 
evaluation of the methods for 
treating, (Willson), 307 

Menstrual blood, fluidity of, a proteolyt- 
ic effect (Huggins, Vail, and 
Davis), 78 

cycle, influence of, on titer of circu- 
lating allergens, (Hansen-Pruss 
and Raymond), 598 (Abst.) 
of monkey (Macacus Rhesus), effect 
of ' medical diathermy on. 
(Strauss. Fisher, and Ruben- 
stein), 861 

discharges, vaginal tampons for ab- 
sorption of, (Thornton), 259 

Mensti-uation. 597 (Ab.sts.) 

Mesonephroma of ovary. (Jensik and 
Falks), 810 

Metabolism of progesterone, studies in, 
(Hoffman), 598 (Abst.) 

Metrorrhagia probably due to avitaim- 
nosis, (Anwandter). Ii6 
(Abst.) 
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Mineral content of dentin of human teeth. 

effect of pregnancy on, (Dea- 
kins and Looby), 265 
Monkey (Macacus Rhesus), menstrual 
cycle of, effect of medical dia- 
thermy on, (Sti'auss, Fisher, 
and Rubenstein), 861 
Monster, double, pygopagus, (Keyes), 
301 

Monsters, anencephalic, occurrence of, in 
successive pregnancies, (Quig- 
ley), 879 

Mortality durin<j pregnancy and tlie puer- 
perium, (Beruti), 743 (Abst.) 
infantile, and bacteriologic investiga- 
tions of, effect of prolonged 
labor on baby, (Douglas and 
Standee), 1 

maternal and infant, in United States, 
(Yerushalmy), 605 (Abst.) 
and neonatal, diverse aspects of, 
(Beruti), 904 (Abst.) 
puerperal, controllable factors in, in 
Borough of Brooklyn, City of 
New York, with an analysis of 
puerperal deaths in 1942, (Gor- 
don), 884 

Multigravidae, Chinese, after-histories of 
the pregnancies of over 3,000, in 
Hong Kong. (Uttley), 175 
(Abst;) 

Myomectomized women, pregnancy and 
parturition in, (Monti), 897 
( Abst. ) 

N 

Nausea and vomiting of pregnancy, 
pyridoxine hydrochloride in 
treatment of, clinical experi- 
ences with, (Weinstein, 
Mitchell, and Sustendal), 283 
Necrology, Bigham, Arthur Walter, 179 
Chalfant, Sidney Alexander, 619 
Ewing, James, 179 
Taussig, Frederick Joseph. 619 
Necrospermia, (Weisman), 466 (-■-Vbst.) 
Nembutal (sodium pentobarbital) and 
scopolamine, effects of, on 
human subjects, (Hawk and 
Wangeman), 752 (Abst.) 

Neonatal epidemic gastroenteritis, sul- 
phaguanidine in, (Henderson), 
907 (Abst.) 

Neurectomj^ presacral, (Rutherford), 769 
(Abst.) 

Neuroblastoma of adrenals, fetal dys- 
tocia due to, with metastases to 
liver, (Weinberg and Radman), 
440 

Neuromuscular maturation of human in- 
fant, (McGraw), 590 (B. Rev.) 
Neuronitis, gestational, a deficiency dis- 
ease, (Posner and Hccbt), 700 
New York Obstetrical Society, transac- 
tions of, 170, 327. 616 
Newborn, 603 (Absts.), 907 (Absts.) 
congenital pseudo-nevus of, Pruhin- 
sholz and Hartmann. (Schacb- 
ter), 606 (Abst.) 

hemorrhagic infarct of testicle in. 

(MacLean), 603 (Abst.) 
infant, effect of vitamin K on, new ex- 
periences concerning. (Ficch- 
ter), 907 (Abst.) 

liyperprothrombinemla in. pronhyl.axis 
of, with vitamin K. (Ballon), 
90S (Abst.) 

plasma vitamin A and carotene of. 
(Bund and Kimble). 207 
Nurses liandbook of ob.stetrics. (Za- I 
briskie), 891 (B. Rev.) j 

Nutrition studies during pregnancy. ; 

(Burke. Beal, Kirkwood, and i 
Stuart). 38 ; 


O 


Obstetric standards undervalued, 584 
(Editorial) 

technic, atlas of, (Shackelford and 
Titus), 588 (B. Rev.) 

Obstetrical analgesia, (Leon), 765 
(Abst.) 

practice, (Beck), 589 (B. Rev.) 
shock, peripheral circulatory insuffi- 
ciency with special reference -to, 
(Moia), 899 (Abst.) 

Society of Boston, transactions of, 911 
Society of Philadelphia, transactions of, 
170, 327, 616, 763 

Obstetrics and gynecologj% 1942 year 
book of, (Greenhill), 591 (B. 

Rev. > 

transactions of second American Con- 
gress on, 592 (B. Rev.) 
diethylstilbestrol in, adjuctive therapy 
with, (Abarbanel, et al.), 906 
(Abst.) 

embryology, 588 (B. Revs.) 
intravenous anesthesia in, (Rucker), 


and Castallo), 


in, (Kahanpaa), 
(Ehrhardt). 472 


764 (Abst.) 

mechanics of, (Vaux 
891 (B. Rev.) 
nurses handbook of, (Zabrlskie), 891 
(B. Rev.) 

principles and practice of, (DeLee), 
589 (B. Rev.) 

rectal examination in, value of (Sala), 
474 (Abst.). 898 (Abst) 
thrombosis and embolism in, question 
of. (Koller), 661 (Abst) 
use of hypnoidal state as an amnesic, 
analgesic and anesthetic agent 
in, (Kroger and DeLee), 655 
Octofollin, clinical and laboratory study 
of, (Talisman), 534 

employment of, for relief of meno- 
pausal symptoms, for suppres- 
sion of lactation, and in gonor- 
rheal vaginitis. (Murphy), 146 
Oophorectomy, bilateral, in trophic neu- 
rosis of vulva, (Stajano and 
SchafCner) 771 (Abst.) 
Operations, gj'necologic, 768 (Absts.), 

894 (Absts.) 
high peritonization 

895 (Abst) 

Organography, fetal, 

(Abst) 

Ovarian cycle, basal metabolic rate. 

basal body temperatures, (Wil- 
liams), 662 

cysts, parasitic, (Kantor), 412 
dysfunction, surgical treatment of, 
some forms of. (Altliabe and Di 
Paola), 894 (Abst) 
rhythm during pregnancy, (Vignos), 
472 (Abst) 

theca, anatomy, physiolog>- and pa- 
thologj- of, new aspects of. 
(Fraenkel), 903 (Abst.) 
Ovariectomy, non-effect of, on 25th day 
of pregnancy in Rhesus mon- 
key, (Hartman). 470 (Ab.st. ) 
Ovaries and tube.s, reaction of, to in- 
duced vascuiar spasm, (Fuerst- 
nor). 899 (Abst.) 

bilateral microcystic degeneration of, 
and masculinizing .svndrome 
(Turnei-), 295 

Ovarj-, dermoid cyst.s of, x-ray diag- 
nosis of, (Almnianda and 
Sard!), 901 (Abst) 

fibroma of. with fluid in abdomen and 
chest, a further contribution to 
the syndrome of Meigs, (Jleig.s, 
Armstrong, and Hamilton), 19 
effect of sei-um gonadotropin 
and chorionic gonadotropin on. 
(Rydberg and Peder.cen-Bh-r- 
gaard), 906 (Abst.) 
hypernephroma of. ( Kanner.stein 
Brown, and Uo.sen), 290 
mesonephroma of, (Jenslk and Palls). 

RIO * 


human. 
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theca cell tumor of, and carcinoma of 
endometrium, (ICirshbaum), 573 
thecoma of, (Arenas, et al.), 902 

(Abst.) 

Ovulation, detection of, by basal tem- 
perature curve with correlating' 
endometrial studies, (Martin), 
53 

time of, comparison of methods used 
in determining, (D’ Amour), 613 
(Abst.) 


P 

Panhysterectomy, abdominal, as prophy- 
laxis against cancer of cervical 
stump, (Martzloff), 770 (Abst.) 

Panophthalmitis, metastatic, postabor- 
tive, (Opazo), 177 (Abst.) 

Parametritis and para-adnexitis, (Rojas), 
903 (Abst.) 

Parasitic ovarian cysts, (Kantor), 412 

Parturient woman, comparative blood 
sugar studies in, and newborn 
infant, (Hanley, Horn, and 
Farmer), 502 

Parturition, pelvic hematoma complicat- 
ing, (Purste and Koerper), 726 

Pathology, pelvic, erythrocyte sedimen- 
tation rate in, significance of, 
(Li), 381 

Pelvic hematoma complicating parturi- 
tion, (Purste and Koerper), 726 
inlet, relation of sacral promontory to, 
(Thoms), 110 

malignancy, androgen therapy in, 
(Beecham), 849 

pain, relief of certain types of, section 
of ovarian vessels and adjoin- 
ing tissues in, (Bigelow), 610 
(Abst) 

pathology, erj’throcyte sedimentation 
rate in, significance of, (Li), 
381 

thrombophlebitis, (Nelson, Jones, Col- 
lins), 60o (Abst.) 

Pelvimetry, x-ray and external, com- 
bined, (McSweeney and Mo- 
loney), 102 

Pelvioradiography, value of, in manage- 
ment of dystocia, (Weinberg 
and Scadron), 245 

Pelvis, dilatation of, permanent follow- 
ing symphysiotomy, contribu- 
tion to study of, (Dunayevich), 
602 (Abst) 

inlet of female, anatomic variations in, 
obstetric significance of, 
(Klingensmith and Barden), 
607 (Abst) 

Peripheral circulatory insufficiency, 
(Moia), 899 (Abst) 

Peritonization, high, in gj-necologic opera- 
tions, (I^ahanpaa), 895 (Abst.) 

Periurethral glands, development of, in 
human female, (Huffman), 773 

Pessary, ring, incarceration and strangu- 
lation of cervix by, (McGold- 
rick and Lapp), 877 

Physiology of pregnancy, 469 (Absts.) 

Placenta accreta, (Davidson), 732 
human, transfer of sodium across, 
(Gellhorn, Flexner, and Hell- 
man), 668 

manual removal of, danger of infection 
through, (Ahumada and Dira- 
dourian), 611 (Abst) 
premature separation of the normally 
implanted, (O’Regan), 566 
previa, bagging versus cesarean section 
in, (Watson and Gusberg), 524 
recurrent, (Fried and Torpin), 444 
treatment of, bagging versus ce- 
sarean section, (Watson and 
Gusberg), 524 


Placental separation and shock, external 
version followed by recovery 
after cesarean hysterectomy, 
(Odell), 722 

site, influence of, upon fetal presenta- 
tion, (Torpin and Holmes), 268 

Plasma vitamin A and carotene of new- 
born infant, (Lund and 
lOmble), 207 

Postabortiv’e metastatic panophthalmitis, 
(Opazo), 177 (Abst.) 

Postmaturity, an analysis of 250 cases, 
(Rathbun), 278 

Postpartum collapse associated with ab- 
normalities of cardiac mechan- 
ism, (Marshak), 469 (Abst.) 
necrosis of anterior pituitary, Sim- 
moncls' disease due to, (Sheehan 
and McLetchie), 718 

Precision methods in cephalometrj^ and 
pelvimetry, 753 (Editorial) 

Precoital douche, use of, in cases of in- 
fertility of long duration, (Mac- 
Leod and Hotchkiss), 424 

Pre-eclampsia, severe, (McLane and 
Kuder), 549 

with separation of retina, (Wahr- 
singer), 581 

Pre-eclamptic state, attempt to correlate, 
with congenital anomaly of kid- 
ney, (Hunter), 91 

Pregnancies, intravenous pyelograms in 
normal and abnormal, (Leary 
and Peters), 803 

Pregnancy, abdominal, f u 1 1 - t e r m , 
(Kobak) 577 

acute intestinal obstruction due to 
bands complicating, (Block and 
Sales), 134 

and double uterus, (Taylor), 388 
and parturition in myomectomized 
women, (Monti), 897 (Abst.) 
in primipara over 40 years, (Eche- 
varria), 612 (Abst.) 
and puerperium, effect of, on thiamine 
status of women, (Lockhart, 
Kirkwood, and Harris), 358 
grave anemias in, (Lescher), 614 
(Abst.) 

macrocytic anemia, of, (Fullerton), 
614 (Abst.) 

mortality during, (Beruti), 743 
bands complicating, acute intestinal 
obstruction due to, (Block and 
Sales), 134 

cerebellar tumor and, (Perez, et al.), 
908 (Abst) 

complications of, 468 (Absts.), 614 
(Absts.), 908 (Absts.) 
diaphragmatic hernia as cause of "in- 
tractable heartburn” of, 
(Schnepp), 142 
diet in, (Nixon), 471 (Abst.) 
effect of complementing, with cal- 
cium, phosphorus, iron, and vi- 
tamins A and D. (Adair, Dieck- 
mann, Michel, Dunkle, Kramer, 
and Lorang), 116 

duration of, process of fertilization m 
humans with special reference 
to. (Taken'aga), 470 (Abst.) 
ectopic, (Farell and Scheffey), 686 
diagnosis of, value of quantitative 
determination of chorionic 

gonadotropin in, (Ramos and 
Collazo), 322 (Abst) 
full-term, with viable infant, 

(Schwarz), 323 (Abst.) 
rare, in form of primary cervical 
pregnancy. (Reist). 324 (Abst.) 
effect of, on mineral content of dentin 
of human teeth, (Deakins and 
Loobj'), 265 

excretion of estrogen and gonadotropin 
in late. (Watts and Adair), 183 
extrauterine, 322 (Absts.) , , 

diagnosis of abdominal bleeding In, 
(Kulenkampff ) , 322 (Abst.) 
mistaken diagnosis of, due to prior 
perforation of uterus, (Bretz). 
323 (Abst)- 
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Pregnancy — Cont’d 

fibroids in, (Randall and Odell), 349 
full-term abdominal, (Kobak), 577 
heart in, work imposed upon, (Samp- 
son, 613 (Abst.) 

hematoma of rectus abdominis muscle 
in, (Torpin), 557 

hypochromic anemia during, develop- 
ment of, (Hamilton and 
Wright), 615 (Abst.) 
infected interstitial, (Neumann), 323 
(Abst.) 

influence of, on location of center of 
gravity, postural stability, and 
body alignment, (Fries and 
Hellebrandt), 374 

interstitial, after homolateral salpin- 
gectomy, (Ballantyne, Murray 
and Fraser), 324 

infected, (Newmann), 323 (Abst) 
“intractable heartburn” of, diaphrag- 
matic hernia as cause of, 
(Schnepp), 142 

intrauterine and extrauterine, a case of 
combined, (Leech), 322 (Abst.) 
late, excretion of estrogen and gonado- 
tropin in, (Watts and Adair), 
183 

leucemia and, (McGoldrick and Lapp), 
711 


liver in, fatty degeneration of, (Whit- 
acre and Fang), 324 (Abst.) 
nausea and vomiting of, pyridoxine 
hydrochloride in treatment of, 
clinical experiences with, (Wein- 
stein, Mitchell, and Bustendal), 
283 

nutrition studies during. (Burke, Beal, 
Kirkwood, and Stuart), 38 
ovarian rhythm during, (Vignes), 472 
(Abst.) 

physiology of, 469 (Absts.) 

and diagnosis, 612 (Absts.) 
rate of filtration through capillary 
wails in, (McLennan), 63 
retroplacental hematoma of, (statis- 
tical study. Municipal Maternity 
"America Arias," Havana, 1933- 
1941), (Olivalla), 897 (Abst.) 
ruptured aneurysm of, splenic arterj' 
during, (Gillam), 468 (Abst.) 
serum, human, conjugated estrogens in, 
(Rakoff, Paschkis, and Can- 
tarow), 856 

syphilis in, treatment of. by five-day 
massive dose method, (Ratt- 
ner), 255 

complicated by, mapharsen in, (Soule 
and Bortnlck), 610 (Abst.) 
toxemia of, 614 (Absts.) 
edema of, use of vitamin P in, 
(Shute), 325 (Abst.) 
hypertensive, (Dexter, et al.), 908 
(Abst.) 

in guinea pig, (Foley), 324 (Abst.) 
late effects of, (Moore), 294 (Abst.) 
progesterone as hypotensive during, 
(Duck), 909 (Abst.) 
role of corpus luteum in, (Ayre), 273 
(Abst.) 

toxic psychosis of, and puerperium, 
vitamin E factors in, (Hart 
and McConnell), 304 
tubal, advanced unruptured, (Mann 
and Mcranze), 580 
capsular membrane in, upon ex- 
i.stence of, (Pignoll), 324 
(Abst) 

twin, hydatidiform mole in, with pre- 
mature living Infant, (Waters 
and Crunden), 299 

varIco.se veins in. influence of hor- 
mones upon, (McCausland), 905 
(.\bst) 

vitamin A during, (Lund and ICImble), 
•I SC 


vomiting of, uncontrollable, treatment 
of. (B.azan and Dubrovskyl 
909 (Abst) 


Premature infant, newborn, care of, 
(Barnes and Wilson), 604 
(Abst.) 

Premenstrual headache relieved by es- 
trogen therapy, (Rubenstein), 

597 (Abst) 

Prcsacral neurectomy, (Rutherford), 769 
(Abst.) 

Primigravlda, elderly, observations on, 
(Erving and Power), 395 

Primipara over 40 years, pregnancy and 
parturition in, (Echevarria), 
612 (Abst) 

Primiparas, anesthesia • in, intrapartum 
perineal, (Figueiredo, et at), 
764 

Progesterone as hypotensive drug in 
toxemias of pregnancy, (Duek), 
909 (Abst.) 

metabolism of, studies in, (Hoffman), 

598 (Abst.) 

Prolactin, lactogenic effect of, in human 
being, (Winson), 545 

Pruritus vulvae, deep x-ray therapy in, 
role of, (Eastland), 474 (Abst.) 
leukoplakia and kraurosis, (Savill), 
903 (Abst) 

Pseudomyxoma peritonei, early, in case 
of fetal meconium peritonitis, 
(Lattes), 149 

Psychosomatic treatment of functional 
dysmenorrliea by hypnosis, 
(Kroger and Freed), 817 

Pucrpci-al infection, control of, in United 
States during the last century, 
(Heaton), 479 

morbidity and lactation, effect of stil- 
bestrol on, (Connally), 125 
mortality, controllable factors in. 
Borough of Brooklyn, City of 
New York, with analysis of 
puerperal deaths of 1942, (Gor- 
don), 884 

myomatous uterus, (Sosa), 614 (Abst.) 
uterus, comparison of ergonovine with 
total alkaloids in their effects 
on, (Bickers), 238 

Puerperium. 904 (Absts.) 
toxic psychosis of pregnancy and. 
vitamin B factors in. (Hart 
and McConnell), 304 
vitamin A during, (Lund and Kimble), 
486 

Pyelograms, intravenous, in normal and 
abnormal pregnancies, (Learv 
and Peters), 803 

Pyelonephritis, recurrent, (Prather and 
Weston), 469 (Abst.) 

Pygopagus, double monster, (Keyes), 301 

Pj-ridoxine hydrochloride in treatment of 
nausea and vomiting of preg- 
nancy, clinical experiences with, 
(Weinstein, Mitchell, and Sus- 
tendal), 283 


R 

Radiation. 472 (Absts.) 

Radioactive sodium instilled into vagina. 

absorption of. (Pommerenke 
and Hahn), 853 

Radium in chronic cervicitis. (Hadv- 
Gediz), 472 (Abst.) 

Rectal c.vamInation in obstetrics, value 
of. (Sala), 474 (Abst.), 898 
(Abst.) 

stricture complicating labor, (Kaiser). 
672 

Rcctu.s abdominis muscle, hematoma of 
" pregnancy. (Torpin), 5.57 ' 

Renal ectopy .as source of diagnostic 
error in gynecologv, (Baz- 
‘errica and Monzo), 900 
vAbsu) 

Reproductive tract, female, tissue fluids 
encountered in. effect of on 
, spermatozoa. (Brownl. 873 

Respiration at birth, onset of. (Bar- 
croft), 603 (Abst.) 
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Resuscitation after otherwise fatal 
hemorrhage, effect of various 
blood substitutes in, (Ivy, et 
al.), 600 (Abst.) 

Retina, separation of, severe pre-eclampsia 
with, (Wahrsinger), 581 

Retroplacental hematoma of pregnancy 
( statisticai study. Municipal 
Maternity "America Arias," 
Havana, 1933-1941), (Olivalia), 
897 (Abst.) 

RH factor, studies on, (Schwartz and 
Levine), 827 

Rhabdomyosarcoma with adenocarcinoma 
of uterus, (Pooie), 434 

Roentgenogram, lateral, utenjs and va- 
gina in, (Kolbow), 472 

Roentgenoiogic delineation of fetal sur- 
face in utero, (Utzuki and 
Hashidzume), 473 (Abst.) 

Roster of American Obstetrical and 
Gynecological Societies, 181, 621 

Royoji Itoh, prediction of sex according 
to method of (Beruti and Orel- 
lana), 470 (Abst.) 

Rupture of membranes, premature, prog- 
nosis in (Cootz), 611 (Abst.) 
of umbilicai cord, spontaneous, during 
normal delivery (Baldi), 907 
(Abst.) 

of uterus, spontaneous, previous uterine 
infection as a predisposing 
cause for (Pieming), 476 
(Abst.) 

near, at, or post term, management 
of (Beacham and Varino), 895 
(Abst.) 


S 

Sacral promontory, relation to pelvic in- 
let (Thoms), 110 

Salpingectomy, liomolateral, interstitial 
pregnancy after (Ballantyne, et 
ah), 324 (Abst) 

Salpingitis, tubal division in, further ex- 
perience with (Jacobson), 609 
(Abst.) 

Salt-poor diet, effect of, on length of 
labor (Schuitema), 707 

Sclerosis, vascular, with special reference 
to arteriosclerosis (Moschco- 
witz), 893 (B. Rev.) 

Semen specimens; transportation of, 332 
( Correspondence ) 

Sequential abortion, report on (Allen), 70 

Serum or plasma, human, probability of 
obtaining potentially dangerous 
pools of (Davis and McNeeley), 
601 (Abst) 

protein, relation of, to well-healed and 
to disrupted wounds (Koster 
and Kasman), 601 (Abst.) 

Sex hormones Koch, Hixon, and Smith), 
596 (B. Rev.) 

in marriage (Groves and Groves), 891 
(B. Rev.) 

prediction of. according to method of 
Ryoji Itoh (Beruti and Orel- 
lana), 470 (Abst.) 

Shock, contributions to study of (Binet 
and Strumza). 141 (Abst.) 
emotional, effect of, on hormone release 
and endometrial development 
(Looser), 905 (Abst) 
obstetrical, periphei-al circulatoi-j- in- 
sufficiency, with special refer- 
ence to (Moia), 899 (Abst) 

Simmonds' disease due to postpartum 
necrosis of anterior pituitary 
(Sheehan and McLetchie), 718 
(Abst.) 

Skeletonized fetal remains (Scott and 
Manahan), 428 

Societv transactions, Chic.ago Gynecologi- 
cal Society, 171, 328, 763, 911 
New York Obstetrical Society, 170, 
327, 616 

Obstetrical Society of Boston, 911 
Obstetrical Society of Pliiladelphia, 
170, 327, 616, 763 


Sodium pentobarbital, an obstetrical anal- 
gesia (Leon). 765 (Abst.) 
radioactive,- instilled into vagina, ab- 
sorption of (Pommerenke and 
Hahn). 853 

salts of sulfonamide compounds (Fox), 
GOl (Abst.) 

transfer of, across human placenta 
(Gellhorn, Flexner, and Heil- 
man), 668 

Spermatozoa, effect on, of tissue fluids 
encountered in female repro- 
ductive tract (Brown), 873 

Spinal anesthesia, continuous-serial 
(Lemmon and Paschal), 159 
(Abst.) 

for cesarean section (Weintraub and 
Merriam), 836 

Stapliylococcus bronchopneumonia, fatal, 
following ritual circumcision, 
(Sauer), 583 

Stenosis and atresia of vagina as ob- 
structions to labor (Sperl), 896 
(AbsL) 

of uterine cervix (Gallucci), 771 
(Abst.) 

surgical treatment of, contribution 
to (Bolla and Bettinotti), 770 
(Abst.) 

Sterility. 466 (Absts.) 
as affected by endocrine disturbances 
(Wilson), 466 (Abst.) 
due to tubal closure at uterine end 
(Caffler), 467 (AbsL) 
secondaiY. contribution to question of 
(Winkler), 176 (AbsL) 
supplementary study of (Hori and 
Utiho), 467 (Abst.) 

Sterilization, artificial, in pregnant 
women, indications and technic 
for (Ramos and Ramos), 466 
(Abst.) 

simultaneous therapeutic abortion and 
(Leon), 173 (Abst.) 

Stilbestrol, effect of. on puerperal mor- 
bidity and lactation (Connally), 
125 


Stones in female urethra (Eastlack), 904 
(Abst.) 


Subcutaneous emphysema complicating 
labor (Roth), 730 

Sulfadiazine, blood concentration and ex- 
cretion of (Ryan, et al.), 600 
(Abst.) 

Sulfatiiiazole toxicity, three cases of, in 
over nine hundred women 
treated for chronic gonorrhea, 
(Strauss and Reibstein), 121 
treatment of impetigo contagiosa with 
new preparation of (Harris), 
603 (Abst.) 

Sulfonamide compounds, sodium salts of 
(Fox). 601 (AbsL) 

drugs, local use of, in certain gyne- 
cological operations, evaluation 
of (Richards), 541 

Sulphaguanidine in neonatal epidemic 
gastroenteritis (Henderson), 90 < 
(Abst.) 

Surgerv, gvnecologic (Goldberger), 588, 
(B. Rev.) 

textbook of (Berkeley and Bonney), 
587 (B. Rev.) 

Surgical morbidity, studies on (Jones and 
Doyle), 160 


vnthetic estrogen, liexestrol, Chniciil 
effects of (McElroy, Snyder, 
and Clark). 446 

estrogenic substance, octofollin. clinical 
and laboratory study of (Talls- 




Svntropan, action of. on uterus (Wells. 
Albers, and Ivy), 222 
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Syphilis complicated by pi'egnancy, ma- 
pharsen in (Soule and Eoi't- 
niclO. GIO (Abst.)^ ^ 
in pregnancy, treatment of, by flv^daj 
massive dose method (Ralt-. 
ner), 255 

third generation (Eeerman, et ah), bOi 
(Abst. ) , . ^ 

Syphilology, essentials of (Kampmeier). 
595 (B. Rev.) 


Teeth, dentin of human, mineral content 
of, effect of pregnancy on 
(DeaKins and Looby), 265 
Testosterone propionate therapy, favor- 
able response of advanced endo- 
metriosis to (Hirst), 97 
Thecoma of ovarj' (Arenas, et al), 902 
(Abst.) 

Thiamine status of women, effect of preg- 
nancy and puerperium on. 
(LocUhart, Kirkwood, and Har- 
ris), 358 . . . , . 

Thrombosis and embolism in obstetrics 
and gjmecology, question of 
(Koller), 661 (Abst) 
in superior longitudinal sinus following 
childbirth (Martin), 468 
(Abst.) 

question of (Koller). 729 (Abst.) 
Thrombophlebitis, pelvic (Nelson, et ah), 
600 (Abst.) 

Toxemia, 324 (Absts.) 

of pregnancy, 614 (Absts.) 
hypertensive (Dexter, et ah), 908 
(Abst) , , 

in guinea pig (Foley), 324 (Abst) 
late effects of (Moore), 294 (Abst.) 
progesterone as hyiiotensive during 
(Duek), 909 (Abst.) 
role of corpus luteum in (Ayre), 273 
(Abst.) 

Transverse cervical cesarean section, 
evaluation of (Gustafson), 841 
position of vertex, mechanism of labor 
for (Steele and Javert), 899 
(Abst) 

Tubal pregnancy, advanced unruptured 
(Mann and Meranze), 580 
capsular membrane in, upon existence 
of (Pignoli), 324 (Abst) 

Tubes and ovaries, reaction of, to induced 
vascular spasm (Fuerstncr), 
S99 (Abst) 

Tumor, theca cell, of ovary and car- 
cinoma of endometrium (Kir.sh- 
baum), 573 

Tumors o' ’ ■, invasive 

■ > 333 

Twin pro lole in. 

witii premature living infant 
(Waters and Crunden), 299 

U 

Ulcus vulvae acutuni, Lipschiitz’s, ca.se of 
(Da Costa Santos), 900 (Abst) 
Umbilical cord, spontaneous rupture of, 
during normal delivery, (Baldi). 
907 (Abst) 

Urethra, female, stones in (EastlaclO. 
904 

Urinary tract di.sturhance.s associated 
witli gj-necologic disorders, in- 
fluence of hormonal steroids on 
(Fried). 4.59 

Urine, human pregnancy, excretion of 
ketostcroids in. relation to .sex 
of fetus (Burrows, et ah), 469 
mixed conjugated estrogens from preg- 
nant mare's, value of. In treat- 
ment of menopause, (Neustacd- 
tor). 530 

of pregnant women, liistidin excretion 
,, , in (Plotz). 471 (Ahst.) 

( rologr-, fenmie. gynocnlogv wltli .section 
on (tyiiarton), r,S7 (B. Rev.) 
uteri, animal and human, oxvtoxio action 
of. question of (Winzcler). 897 
(Abst.) 


Uterine apoplexy following an electB-e 
second cesarean section (Hall), 

bleeding in menopause, nonmalignant, 
evaluation of methods for treat- 
ing (Willson), 307 

cancer, diagnosis of, by vaginal smear 
(Papanicolaou and Traut), 586 
(B. Rev.) 

cavity, fetal attitude in (Leon, et ah), 
685 (Abst.) 

cervix, stenosis of (Gallucci), id 
(Abst.) 

surgical treatment of, contribution 
to (Bolla and Bettinotti), 770 
(Abst.) 

infection, previous, as predisposing 
cause for spontaneous rupture 
of uterus (Fleming), 476 
(Abst.) 

mole, technic of, removal of (Dietel), 
175 (Abst.) . 

mucosa, regeneration of, after spontane- 
ous abortion and normal de- 
livery (Rutherford and Mazer), 
173 (Abst.) 

perforation, treatment of, considera- 
tions in (Ortiz), 178 (Abst.) 

Uteroovarian synergy (Defazio), 900 
(Abst.) 

Uterovaginal prolapse, surgical treatment 
of (Borras), 608 (Abst.) 

Uterus, action of syntropan on (Wells, 
. Albers, and Ivy), 222 

adenocarcinoma of, rhabdomyosarcoma 
with (Poole), 434 

and vagina in lateral roentgenogram 
(IColbow), 472 (Abst.) 

cancer, diagnosis of, use of endocervical 
and endometrial smears in 
(Papanicolaou and Marchetti), 
421 

carcinoma of fundus of. management 
and treatment of, further ex- 
perience in, with five-year end 
results in seventy-five patients 
(Scheffey, Thudium, and Farell), 
786 

carcinomatous malformed, perforation 
of, case of (Buess), 767 (Abst.) 
double, pregnancy and (Taylor), 388 
gravid, axial torsion of. in two suc- 
cessive pregnancies (Corr), 749 
inversion of (Thoms), 475 
of elephantulus. Macaca and human 
female, early gravid and pro- 
men'* ’ in, criti- 
cal ■ ■ ■ . der Horst 

and ■ ■■ ■ \bst.) 

postpartum, i,ii.uci ui ergoi alkaloids in 
promoting Involution of. an in- 
vestigation (Sloir, et ah), 901 
(Absh) 

puerperal, comparison of ergonovino 
with total alkaloids in their 
effects on (Bickers), 238 
myomatous (Sosa). 614 (Abst.) 
rupture of, near, at, or past term, man- 
agement of (Bcacham and 
Varino). 895 (Ab.st.) 
.spontaneous, previous uterine infec- 
tion as predisposing cause for 
(I^lcming), 176 (Abst.) 
ruptured during labor, inversion and 
prolapse of. treated bv immedl- 
afe vaginal Iiystercctomv 
(Fox). 305 


Vagina, artificial, creation of. witii aid 
of ninnlotic niemhnino.s (Peter- 
son). 895 (Abst.) 

congenital absence of (Wahson), G-' 
(.Vh.st.) 

radioactive sodium instilled into, nh- 

Halmrs"’ 

.steno.sis and atresia of, n.s ohslructions 
to l.alior (Sperl). 896 (Ahst) 
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Vaginal hysterectomy (Kennedy, et al.), 
890 ' (B. Rev.) ; (Tyrone and 
Weed), 453 

inversion and prolapse of ruptured 
uterus during labor, treated bj' 
Immediate (Fox),. 305 
smear, basal body temperature technic 
and its application to study of 
functional sterility in women 
(Rubenstein), 467 (Abst.) 

diagnosis of uterine cancer by (Papa- 
nicolaou and Traut), 586 (B. 

Rev.) 

tampons, use of, for absorption of men- 
strual discharges (Thornton), 
259 

Vaginitis, acid media and sulfa drugs in 
management of, local use of, 
(Roblee), 400 

gonorrheal, octofollin in (Murphy), 146 

Vagitus uterinus (Kitzmiller and 
Mitchell), 606 (Abst.); 
(Ryder), 867 

Varicose veins in pregnancy, influence of 
hormones upon (McGausland), 
905 (Abst.) 

relation of vitamin G deficiency to, 
preliminary report on (Martin), 
602 (Abst.) 

Vascular sclerosis, with special reference 
to arteriosclerosis (Moschco- 
witz), 893 (B. Rev.) 

Venereal diseases, 606 (Absts.) 

Vermiform appendix, ectopic decidua in 
(Sanes and Liber), 719 

Version, external, followed by placental 
separation and shock, recovery 
after cesarean hysterectomy 
(Odell), 722 

Vitamin A during pregnancy, labor, and 
puerperium (Lund and Kimble), 
486 

B factors in toxic psychosis of preg- 
nancy and puerperium (Hart 
and McGonnell), 304 
C deficiency, relation of, to varicose 
veins, preliminary report on 
(Martin), 602 (Abst.) 


Vitamin — Gont’d 

effect of lack of, on labor- (Naka- 
mura), 474 (Abst) 
levels, maternal and plasma, some 
determinants of (Lund and 
Kimble), 635 

K effect of, on newborn infant, new 
experiences concerning (Fiech- 
ter), '907 (Abst.) 

prophylaxis of hyperprothrombinemia 

, in newborn infant with, (Bal- 

lon), 908 (Abst.) 

Vitamins and hormones, " advances to re- 
search and application (Harris 
and Thimann), 892 (B. Rev.) 

Vomiting of pregnancy, uncontrollable, 
treatment of (Bazan and Du- 
brovsky), 909 (Abst.) 

Vulva and vagina, carcinoma of, in in- 
fancy (Hoge and Benn), 286 
Bowen’s disease of (Knight), 514 
trophic neurosis of, bilateral oophorec- 
tomy in (Stajano and Schaff- 
ner), 771 (Abst) 

Vulvovaginal mycosis (Rogers), 450 

W 

Willett clamp for scalp traction in de- 
livery, use of (Kaltreider and 
McNally), 744 

Wives of enlisted men, maternity care of, 
881 (Editorial) 

X 

X-ray and external pelvimetry, combined 
(McSweeney and Moloney), 102 
diagnosis of dermoid cysts of ovary 
(Ahumanda and Sardi), 901 
(Abst) 

therapy in pruritus vulvae, role of deep 
(Eastland), 474 (Abst) 

Z 

Zarate’s partial subcutaneous symphysi- 
otomy, experience with 
(Bravo), 898 (Abst) 




